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This  deeuoent  cnutain*  ths  design  into -ration  test  requireaaats  for  the  Dyta* 
Suer  feo^raa  enl  shell  serve  u  tbt  official  source  for  Project  Section  tad 
fJttff  utsrs.  Tas  docc-ncrt  Is  designed  to  provide  s  stiv-ls  point  of  reference 
for  all  design  lnwjcration  test  roeulracarts  and  shall  be  used  in  ganersting 
the  darexopcett  teat  plans  to  he  saeva  la  reference  (2). 

I 

EosV»  H*te^rstlo.n  Test*  consist  of  engineering  testing  vharaln  xyster*  design 
variables  are  inwsiig.svtd  to  verify  too  physic*!  and  functional  eaurhility  and 
compatibility  of  na;eo  st  sjT'wne  using  hardware  completely  itfprseertatlve  of 
product  lea  configure  tion. 

These  tact  rceuiracents  YiH  he  developed  in  successive  levels  of  detni!  by 
first  egtfiblltatrg  tbs  reruirewent  on  a  broad  breia ,  then  developing  In  detail, 
reflecting  ensign  progress ,  to  result  In  rptdfie  test  requireaerti  vhich  trill 
persit  tn a  preperatloa  of  detailed  plana  and  procedures  to  ha  used  for  actual 
teat  eoadnet. 


Tna  document  vlll  he  brought  cp-to-dcte  as  the  need  arises.  Charges  tsAfcr 
additions  to  the  reqclreaants  shall  ha  submitted  in  writing  to  ths  Test  require- 
ceats  Organisation. 

Re^ulrsncnts  for  each  of  the  testa  art  documented  in  acoardsneo  vlth  ths  follow* 
lng  general  forest: 

Title  •  An  identification  of  the  scope  of  testing  requested. 

Cfcicertlvcs  -  A  atateaect  of  the  najar  purpose  for  requesting  the  test, 
bric-iy  ccllneatlrg  why  the  test  is  revested  in  a  specific,  stated  eras. 
Also  s  stetecent  of  toe  value  and  aftvastagee  expected  to  accrue  free  the 
test. 


gpuficrretlon  •  A  etateasst  identifying  the  physical  foee  of  the  test 
ec^-vp.  to  include  a  listing  of  equlpceat,  special  test  equipment  and 
facilities  required  to  aecocjxllsh  the  test. 

Oondi tiers  •  A  description  of  eca&ltlocs  established  as  a  requisite  to 
toa  actual  pert orcance  of  the  test.  To  include  tne  test  aovlrcsseat 
(pressure,  temperature,  rihratloc,  weight,  etc.),  operational  states 
of  tne  subsystems,  vehicle  status,  end  the  required  functional  and/or 
perfornaaca  reazlta  to  be  obtained.  Axso  a  brief  reruze’  of  the 
operations  and  their  sequence  to  be  performed  during  the  test. 

Data  Becuirescuta  -  All  data  that  is  desired  is  tbs  final  test  report 
la  inuacatei.  Toe  data  required  oanalsts  of,  but  is  not  United  toi 


1.  Cbsarvntioca  •  the  general  and  ■  pacific  observations  required  to 
evaluate  for  oetiafactcry  tooting. 


2.  Measurements  -  all  naamreoesta  and  related  infaraatloc  dearly 
defined  so  that  tea  teat  objectives  c  n  be  net  by  evaluation  of 
the  aeasurwocts  requested.  Ins  following  Inform  tiro  is  furnished: 
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nTTROrWTICS  ( Continued] 


a.  T^p»  of  Dsesuronont  (i.a.,  torpor atvra,  jracsura,  parforcsaca, 
arrors,  ate. ) 

b.  Dotail&d  locations  of  tha  asasuraasa t  picb-up  tnatrunant  or 
obsarvar. 

e.  totielpstad  Kin.  -  an.  rang*  Units  of  tha  wm*&wv t. 

d.  The  overall  Bacrorsaerrt  accuracy  re^uira'i,  stated  In  tore* 
of  tha  nsasurod  rsrishla. 


Bmort  tocmiienrcM  -  A  daserietioc  of  tha  fora  tad  a  lifting  of  subslttal 
Sui  fn»  tw*  reports.  To  indues  subdtt&l  procadurs*  ( rooting ,  At  and 
1ASA  raqulraaanti,  Associate  Contractor  ra^uireoeiita,  ate. ). 

7^a  fallowing  ia  a  Hat  of  ganaral  ground  rules  for  tha  tasta  dascribad  in 
ai-i>  docunesfc. 

X.  Testa  shall  ba  performed  and  evaluated  by  skilled  technician#  fad  tost 


t.  Tba  Integrated  tocorda  Syrian,  as  adapts  to  tha  l*n*-6oar  proems  shall 
ba  used  to  provide  a  cocjuste  history  of  production  and  itacs  uaad  in 
ptt«C"  integration  Tests. 


X.  Tbs  ecuiuatnt  which  is  to  ba  Integration  tested  shall  ba  prototype  opera* 
or  of  proouctlca  fuaUty.  frotortypa  equiTnent  being  that  sultawn 
for  ©ocplete  ortlnstion  of  fora,  dawn,  and  perfarasnoe;  utilising 
^nrovad  parts  and  rc-crcsrctatlve  of  tba  final  production  a<pxiytt£t  with 
tha  axcec-icn  of  fabrication  and  tooling  ttc rxiq'-es ,  a.g. ,  a  forced  or 
void'd  assembly  vs.  a  far-od  or  cert  wrt.  A  prototypa  nodal  follcsrs 
«nerlaentfil  or  davalomtatnl  aodals  (built  to  sketch  typo  dreeing*)  and 
precedes  ths  production  aodal. 

jtst  a^uiposnt  ba  salihratad  with  laboratory  standards  pariodically. 


Test  eolxrts  be  provided  to  allow  attachment  of  test  e^aijeeot  to  —ah 

systsa  without  disturbix^  alaetrlcal  or  aaehmical  eonoaetlosa  in  tha  *ystne« 


6.  Adequate  inspactlon  of  aachanlcal 


shall  ba  provided, 


7.  Test  reeulrsnseta  vill  generally  anply  to  open- loop  type  of  tasting  with 
direct  O’err.'tcr  ixterureirtion  of  data.  Haan  doeed-loop  functl  a  art 
to  t«  Monitored f  autocalls  recorders  and  evaluation  circuits  si  all  ba  pr 


0.  ths  test  data  will  b#  used  ia  suj^ort  of  tha  Biasa  Factors,  Maintainability, 
and  RallabiUty  Frograee. 

9.  DeuertTSstel  raroasibUitiss  for  fr.-ae-Soer  Dsaign  Integration  Testing  shall 
ba  in  accordenc*  vith  XJyna-Aoar  (derating  Frooadura  43>0Q1. 
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CLIICR/TRAIISrriCT  Sr.CTIOS 

1.1  \TPTICATIC~  Thl*  section  contain*  the  test  requirements  for  rwlfi- 

cation  testing  as  enticed  In  sections  B(l.  1.1. 1.12)  end  £(1.1.1.1.13)  of 
reference  (1).  Toe  requiroscnt*  are  presented  in  four  ports,  1)  Structural 
Irrtc. jrity ,  2)  Grand  Vibration  Surrey,  3)  Rigidity  Verlficctlon,  end  k)  Acoustic 
end  Vibration  Ecvlronnert.  As  en  ex-ediert  in  prosentinc  tease  reemirerenta 
ml  to  eld  in  document  rnirttinabillty  etch  pert  1*  present©  under  aop&rct* 
sub- Motion  title  poc** 
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THE  BOEING  COMPANY 


NUMBER _ sa-79g> _  MODEL  NO.  P.».  X 

T)TLE  vaUICAIIOI  TESTS  -  STRUCTURAL  DTTEGRITT 


Section  1.1.1 


The  follcrvaec  section  1*  bela?  snirteinea  by  the  Ctntlt 
Ifect  Coordination  Croup  o?  the  Glider  end  Treneltio© 
Design  Section. 
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1.1.1 


STTJCTURAL  DfTEjBITT  VERITICATIC3  TEST  ErXJUIRKMEPrS 


1.1. 1.1  CLtr’VTE/^mos  p^pr^Frcrirr;  rr/nc  test  Rg~.tiRg£r'3  it  li 
required  to  raniy  tr.at  t^a  pxiccr  will  witnstiha  th©  cctira  ultuc/ia  iotda  la 
the  ca^or  coufiruretioxa  cf  boo:it,  flight ,  and  landing  at  the  terpereturoa  assoc* 
iated  vlth  the  critical  oomil  tl-ms ,  without  failure.  PurUemore,  the  structural 
integrity  of  tia  fitter  cast  ba  verified  us—ar  tna»a  ccudltlonn  eftcr  the  follow* 
la?  thermal  arxcurc*.  (a)  to-r  (b)  thamal  eruorurcs  are  racuired  prior  to 
eub,k>etirg  tha  re^lela  to  the  £5*  of  Dcsirn  Ultimate  L  ade  of  flight  and  landing 
conditions,  (b )  Tnrca  (5)  tberuai  exposure*  art  rec-lrod  prior  to  arnlleatica 
of  the  95*  D.l/.L.  of  booet  coalitions.  Toe  glider  will  actually  to  erpoaed  to 
four  (t)  toarcnl  eyelet  prior  to  application  of  to#  boost  test  oooditlona  to 
avoid  changing  the  tart  aat  up  uunacet scrily.  It  baa  boas  lateral nsd  that  tto 
structure  viU  not  bo  baraed  by  tbo  extra  bast  cycle. 

1.1. 1.1.1  Test  Objectives  Tha  objective  of  tha  static  testa  is  to  verify 
the  structural  lute  'rtty  or  toe  Eyne-Bo* r  glider  by  tub, lading  the  three  cajor 
conflruretiocs  to  the  deal  -u  ultimate  Ionia  at  the  teaueraturts  aaaoclated  with 
tha  critical  ecalitlors.  Verification  vlU  be  obtained  by  testing  the  vehicle 
to  95$  of  lealrh  UQ.tlnr.te  Load  and  sxtrcpalatlnc  the  data  obtained  to  100$  D.U.L* 
Where  extrapolation  Indict  tea  failure  before  1  OOfr,  the  structure  will  be  reviewed 
for  poeaible  ralnforeeaaot. 

l.l.l.l.t  Test  Cocflrurction 

1.1. 1.1. 2.1  Test  Eardvare  •  The  sane  eocplete  gilder  ahall  be  seed  for  scab 
of  the  three  basic  configurations  of  flight,  boost,  and  landing  expen  anted 
daring  a  nlsaloa  profile.  Deviations  tram  m  ectual  flight  article  are  llstod 
below  i 


1.  Alrfrant  •  The  rlrfrare  will  be  lleutleal  to  the  actual  flight  article 
except  that  t  le  note  cap  will  be  odtted,  but  the  note  cap  support  ring 
and  tha  radiation  baffle  at  approxleataly  fits  127  will  be  installed. 

2.  Secondary  toner  Buhsysten  •  All  coersooesta  of  the  secondary  power  tab* 
systens  will  be  deleted  with  the  exception  of  the  folloelsst 

e.  Oeanetrleally  and  themadly  slrmilatcd  naoaieory  power  unite  will  be 
installed. 

b.  Hectrlcal  power  distribution  high  t— par  slurs  wiring  will  be  installed, 
e.  Vydreuile  service  panel  and  trawl ssl on  lines  will  be  Installed. 

d.  glnalatcd  control  surface  actuation  will  be  Installed.  The  actuators 
cast  allow  full  mvenent  of  eeiocyntnlc  surfaces  and  flow  of  cooling 
hyutuilo  fluid  Identical  to  tost  of  epenrciecal  actuator*. 

e.  Oeanetrlcally  and  thernslly  s Isolated  reaction  control  transxl salon 
lines,  ovules,  and  reives  will  be  Installed. 


I 


» 


l 


t .  Sigh  praasura  pcnunctle  windshield  cover  Jettison  and  landing  g ear 
extension  r/ete~»  will  be  Installed  except  for  gaa  bottles.  The 
actuators  nay  be  almlsted  if  production  itaos  are  not  available. 
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1  '.V.  1.1.1 

t*  t  2 

1.1.1.1-2.1  (Con  timed) 

3.  8a v lroanrnt tl  Control  System  -  All  coatponants  of  the  eaviroaaantal  control 
system  vill  bo  dole  tod  vith  the  exemption  of  tbo  folloviagi 

o.  Tbo  voter  vick  panels  vill  bo  replaced  by  special  toot  equipment 
employing  panals  cooled  by  o  circulating  fluid. 

b.  Cuecial  tost  equircent  vill  bo  used  to  cool  end  circulate  hydraulic 
fluid  through  the  actuator#  and  hydraulie  tubing  located  outside  of 
tbo  cooled  corpartneate. 

it.  011  dor  pricury  and  So  goad  ary  Flight  Control  •  Delete  oatlro  system. 


5.  Primary  Vehicle  Guidance  Subsystem  -  Delete  entire  system. 

6.  Plight  Instrurrnta  •  Delete  entirely* 


7.  Ooocainication  end  Tracking  •  Delete  entire  system. 

8.  nre  Protection  •  Safoty  -  Personnel  Protection  -  Delete  entire  tystefce. 


9.  Delete  all  avionics  equirnent  except  for  Antermaa ,  Window,  and  Feedllass. 
Antennae,  vlndovs,  and  feedllses  vill  be  Installed  for  tho  C-band  tracking 
beacon,  voice/ data  cccsand  receiver,  YX/TK  data  ays  tea,  PCy/FX  data  voice 
system  and  the  search  and  rescue  system. 


10.  All  flight  instrument  et  ion  vill  be  aeltted  from  the  static  test  article 
except  that  flight  test  vlre  bandies  vill  be  simulated  vbere  thermal 
effects  are  significant. 

11.  7ittin'rs  vill  be  incorporated  in  design  and  fabrication  of  the  static  test 

for  spplylrg  loads  and  reactions,  attaching  deflection  indicator 
rods  or  vires,  and  support i^  instrumentation  vlrlng.  Tne  load  fittings 
vill  f*  no  rally  be  located  at  the  truss  Joints,  along  the  leading  edge  bouse, 
at  control  surface  and  fin  ribs,  control  surface  hinge  points  end  eccpart- 
nent  and  equipment  support  points.  Pans!  nc  ret  ion  vill  also  be  given  to 
load  fittings  vi thin  and  on  too  crew  end  equipment  cocpartnenta.  Bone  load 
fittings  must  provide  for  applying  loads  parallel  to  the  longitudinal  axle 
as  vail  as  noraal  to  it. 


12.  Boles  through  surface  panels  vill  be  provided  vbere  required  to  pees  load 
cables,  rods,  or  strips.  Consideration  vill  be  given  to  sea} log  off  the 
resulting  gaps. 

13.  A  pressurised  and  cooled  hydraulic  fluid  system  vill  bt  required  for  the 
hytrsulio  actuators. 

In  addition,  a  transition  section  as  described  la  Paragraph  1.1. 1.3*2  will  be 
attached  to  the  boost  configuration  glider. 
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1.1. 1.1. 2.2  Tast  Hardware  Mounting 


1.  Boost  Configuration  •  The  glider  vi 11  be  attached  to  a  glider /booster  trassl- 
tion  section  pica  spur oximtoly  2  feet  of  Simla  ted  booster  structure.  This 
configuration  will  be  cantilevered  off  a  strong  bock  for  all  testa. 

2.  Flight  Configuration  *  Tbs  flight  configuration  has  several  versions  such  me 
lov  drag,  high  lift,  and  landing  arnroach.  In  all  flight  configurations  the 
gli dor  i/ill  bs  easnenuod  by  the  loading  system  and  stcbilixed  and  balanced 
by  the  reaction  system,  all  of  which  will  allow  the  structure  to  deflect  as 
the  loads  and  heat  are  applied. 

3.  landing  Configuration  -  The  glider  will  be  loeded  through  the  landing  gear 
and  balanced  by  the  loading  system  simulating  inertia  loads  sad  airloads. 

1.1.1. 1.3  Test  Conditions 

1.1. 1.1. 3  1  granary  -  This  general  division  of  teats  requires  a  complete 

glider  in  the  throe  bcsle  configurations  ar^crienced  during  a  cissies  profile i 
boost,  flight,  end  lr.  ding.  The  glider/boost or  transition  section  will  also  bo 
required  in  ths  boost  configuration.  The  non-destruction  category  refers  to 
the  fact  that  no  teat  condition  will  exceed  95}  of  Design  Ultimate  Load  (D.U.L.). 

In  general  these  tests  will  be  conducted  at  two  different  test  temperatures  j 
room  temperature,  end  design  temperature  on  lowse  surface  Rene'  Kl  panels* 

At  room  temperature,  the  program!  teat  loads  (67$  D.U.L. )  will  bo  arpllsd  on 
each  configuration,  and  stresses  is  the  various  anchors  will  be  determined. 

These  room  terpe retort  tests  duplicate  the  boost  and  lending  oondltlons  and  the 
loading  of  the  flight  conditions.  They  will  provide  stresses  at  locations  that 
can  be  lnstruaested  only  as  subaseecblles.  Since  the  strain  gages  will  be  lost 
durl’wj  high  temperature  tests,  the  load-only  flight  condition  tests  mill  aid  In 
estimating  stresses  for  the  high  temperature  design  test  oondltlons. 

High  temperature  teats  will  be  conducted  on  the  flight  configuration.  The  glider 
will  be  exposed  to  four  identical  time- temperature  cycles  simulating  the  thermal 
effects  of  four  oocrulete  "once  around"  missions,  externally  applied  peak  loads 
of  675.  D.U.L.  for  each  of  toe  critical  hot  conditions  will  be  used  during  the 
exposure  cycles.  A  load  of  1  g  will  be  applied  during  the  four  thezxal  exposures 
except  during  the  application  of  the  test  condition  lords.  After  completion  of 
the  four  exposure  cycles  the  boost  cad  landing  load  tests  to  95$  D.U.L*  mill  bo 
conducted.  Finally,  the  flight  condition  tests  will  be  coodrctod  at  95$  D.U.L. 
under  re-entry  thermal  environment. 

1.1. 1.1. 3.2  Teat  Outline  •  The  sequence  of  testing  for  ths  non-destroctioe 
glider  static  teats  is  listed  below.'  These  tests  will  be  discussed  in  detail 
in  ths  following  paragraphs. 

1.  pylon  loads  -  Lead  Only 

2. .  night  Configuration  -  Load  Conditlcna  to  67$  D.U.L. 

3.  lending  Configuration  -  Load  Conditions  to  67$  D.U.L. 
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1.1. 1.1. 3*2  (Continued) 

h.  Boost  Configuration  •  Load  Ooadltiona  to  675  D.U.L. 

1 

5.  Flight  Configuration  -  Baat  and  Load  to  673*  D.U.L. 

6.  Boost  Configuration  •  Load  Condition?  to  955  D.U.X* 

7.  landing  Configuration  -  Load  Ooatitlena  to  955  D.U.L. 

8.  Flight  Configuration  -  Boat  and  load  to  955  D.U.L. 

I 

1.1.1. 1.3*3>  Flight  Configuration  •  Tart  It  (£-52)  Pylon  loads  •  Load  Only 
Data  vlll  ho  presented  as  it  hoconea  arallahla. 

i 

1.1. 1.1. 3>^  Flight  Configuration  -  Tort  2:  Load  Only  Conditions  to  675  D.U.L. j 
Teat  5:  Beat  and  Load  Conditions  to  675  D.U.L. ,  Tost  8:  Boat  and  Load  Condi¬ 
tions  to  955  D.U.L. 

Teat  2  vlll  ho  conducted  at  roan  terro return  to  675  of  design  nltlnato  load.  In 
tost  5  the  glider  vlll  ho  exposed  to  67f  of  D.U.L.  at  appropriate  rasher  tempera* 
turaa.  In  test  8,  the  glider  vlll  ha  loaded  to  955  of  critical  design  ultimate 
leada  at  appropriate  neber  teeperaturee.  Ternereturee  and  deflections  vlll  he 
recorded  throughout  the  test  end  control  nurfaee  swveaast  vlll  he  checked  at 
675  of  design  ultirsfce  loads.  Load  calculations  vlll  he  based  on  the  flight 
conditions  listed  below. 


1. 


t 


Balanced  Positive  Fitch  Measurer  at  171,000  Feet  Altitude  •  This 
la  critical  for  the  spar  carry-through  chorda  and  drag  hraeao. 


Altitude 

Velocity 

taticate  Load  Factor  My 
Angle  of  Attach 
Tenperaturee: 

Cpar  Curry-through  Chorda 
Vlng  Mashers 

Wag  L irr.  fiurf .  Oorr.  Superalloy 
Vicg  In.  Surf.  Carr.  Euperallay 
Body  Ivr.  Surf.  Carr,  fiuperalloy 
Body  In.  Bart*  Oorr.  Suporalloy 


171,000  foot 
12,500  fpo 

& 

160c Pr  to  175c Ar 
h25°f 

IhSc0?  Fvd  of  B.8.  300 
136C°F  Aft  of  B.8.  300 
178^7  Fvd  of  B.8.  299 
1760 ^  Aft  of  B.S.  299 


J 


Balanced  fteltlve  Fitch  Itoetnrar  ct  29.000  foot  Altitude  -  This  Lansvnrar  is 
critical  for  soon  aft  vlng  narbavo  and  all  aanbers  of  the  farvard  vlng  in* 
eluding  the  laadirg  alga  beam.  < 


Altitude 

Velocity 

Ultl&ato  Load  Factor 
Ar  ^ls  of  Attach 
Tomeretureat 
Aft  Body  Mahare 
Fvd  Body  tanbere 
Aft  Vlng  Machers 


-  29,000  feet 

•  1,100  fpo 

•  11.0 

-13.** 

•  650  to  90c Pr 

-  700  to  95c Pr  . 

•  500  to  60CPF 


fciMSif 


££J*f*C  |  v0: 

*  Bi.79^ 

!  sec  1.1.1 

tAor  5 

1 1  «.M  I OCC 
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1.1. 1.1. 3.%  (Continued) 

2.  (OODtlOQftd) 

I 

Fvd.  Vlas  Mrtb ere  -  $00  to  60C^F 

Vlas  Ivr.  Surf.  Corr.  8uperklloy  ■  60QP? 


3. 


Poll  Msceurer  at  2$, 000  Pert  Altitude  -  Thla  Bsumirer  la  critical  for  tho 
epar  cwry-througb  uiagonale,  aft  body  frees  ttsWi,  toot  aft  wing 
btn,  aad  tho  ruddor. 


Altitude 
Velocity 

Uitinsto  Load  restore  % 

Anglo  of  Attack 
Teuperaturee: 

Bper  Carry-through  Uagoaalo 
X*rr  Body  Frnae  Meabtre 
Aft  Wing  JtecLcxf 

Vlrg  Iwr.  Surf.  Corr.  Suparalloy  -  350°F 
Body  Iwr.  Serf.  Corr.  Supcrdloy  •  (Sta.  158)  -  800°F 


-  29,000  foot 

-  1,100  fpt 

-  2.25,  I*  -  -1.8,  ly  m  -1.5 

m  3.8®  * 

-  995°F 

■  1025 °F 

-  775°7  caxlsua 


K,  Yaw  kooiiwr  •  This 


la  critical  for  tho  ila  end  raider. 


Altltodo 

Velocity 

Ultimate  load  Factor  ■_  •  2.3b,  L 
Azcla  of  Attack 
Yaw  Anglo 

Boddor  Deflection  Agio 


-  138,000  foot 

-  9,000  fpa 

•  -0.b5,  Mr  -  1.26 
-15.5°  ^ 

•  acP 

•  & 


5. 


! 

Fla  Surface 

Rodder  Surf act 

lair.  Body  Truce  Dlagonale 


Yaw  Muwuvor  -  This 
wing  —tiara. 


-  1970°F 

-  2b00°F 
--  1625°? 


la  critical  for  tho  fla,  redder 


aft 


Altltodo 

Velocity 

mtlcato  load  Factor  %  ■  2.1,  L 
Anglo  of  Attack 
Yaw  Angle 


6. 


1 

Fin  aad  tedder 
Aft  Vlad  Trace 


Yew  toaeuver  •  Thle 

1.8.  388.$. 

Altltodo 
Velocity 


-  29,000  foot 

-  1,100  fya 

—2.22,  L  •  1.38 
-2’ 

-  -lfi^ 

•  data  unavailable 

-  50C P  -  600PF 


la  critical  for  tho  body  ilogonolo  forward  of 


29,000  foot 
1,100  fpe 


tUtiaate  load  Factor  %  ■  1.73,  9y  •  2.02,  Kb  ■  *0.23 
Anglo  of  Attack  -  *1° 

Yew  Anglo _ -  9° _ 


vex. 

n  *  xs-7 

u»  Ml  ,000 

SK  1.1.1 

P*C(  8 

1.1. 1.1. 3*4  (Cootlnnsd) 
6.  (Coq  timed) 


Temperature: 

Laver  Body  Tree*  Diagonals  ■  995°T  — 

7*  Pitch  Ititlctlcn  -  Oils  condition  la  critical  for  slevon  ad  tab  actuator 
support  atructura  la  the  eft  vlng. 

Altitude 
Velocity 

Ultlcate  Stage  Llae  Maeect 
TeEperctureei 

Actuator  support  structure 
Lover  surface  corrugated  super* 
alloy 

1.1. 1.1. 3* 5  landing  Configuration  •  Test  3:  Load  Ooadltlons  to  6j%  D.U.L., 

Test  7:  95%  D.U.L. 


-  29,000  feet 

-  1,100  fpe 

-  333,000  la-lb. 

-  600°P  Modem 
■  600°P 


The  glider  vlll  be  loaded  to  67%  D.U.L.  fer  test  3,  and  95%  of  ultlsste 

loads  for  test  7  st  roco  tarpersture  during  these  tests.  Strains  and  deflections 
vlll  be  recorded  throughout  the  tests.  Load  calculations  vlll  be  based  cc  the 
landing  conditions  indicated  la  the  follevlcg  paragraphs. 


1*  High  speed  lor  •  Poll  lending  -  After  1 scape  -  This  condition  is  arltleal 
for  the  sola  lending  gear  support  structure. 


Velocity 
Angle  of  Attack 
Xav 
Moll 

Sink  gate 
Topereture 


225  knots 

10* 

5° 


8.  Urn  Speed  Syaaetrie  lending  After  keeps  -  This  condition  is  critical  for 
the  nose  landing  gear  support  structure,  body  structure  fonrard  of  Station 
808,  and  the  body  vertical  end  aide  diagonal  aacbers  forward  of  station  299* 


Velocity 
Angle  of  Attack 
Xav 


1 


1.1. 1.1. 3. 6  PooSt  Configuration  -  T 
Tret  6:  load  Conditions  to  95%  D.U.L. 


■  140  knots 

-  10  fpe 

•  70PF 


t^A  Conditions 


ta  6j%  D.U.L. , 


Ztarlng  tests  4  and  6  the  glider  vlll  be  loaded  to  674  and  95%  of  critical 
ultlnaro  loads  rsepectl  uiy  at  rocs  tsepereturs.  strains  tad  deflections  vlll 
be  recorded  taroRigrout  the  test.  Load  calculctloD*  vlll  be  beeed  on  the  flight 
conditions  Indicated  In  the  folLovtng  peregrepha.  Teat  4  conditions  vlll  be 
iapoaed  before  and  test  6  conditions  after  the  four  there*!  exposures. 


1.1. 1.1. 3*6  (Contieaed) 

1.  lOiHSr*  bending  -  VIM  Fhasr  Flu*  Oc*t--»iaecedition  *** 

cmor  body  r-*»  and  diagonal  aide  tw»»  ■*ub*r*  aft  of  station  2u2  and 

iom  *ft  vlng  nccsbare. 


2. 


Altitude 
Velocity 

Ultlnate  Lctd  Factor  1% 

Anglo  of  Attack 

Berati'm  Bending-Vind  Shear  Bn*  <^i*t— Thl*  condition  la  critical  for  body 
loisr  aala  aide  tnai  and  diagonal  ■cubei'e  aft  of  Station  23a* 


32, >00  fact 
1,170  fpa 
0.6$ 

♦5*9^ 


•  32,500  feat 
-  1,170  tf 
m  -0.69 

-•5-r 


Altitude 
Velocity 

mtlnate  load  Factor  I* 

Angle  of  Attack 

i. 1.1. 1.3. 7  U-d  Apallcttto.  -  K»d  «mUc«U«  *Ult*  to  te* 

through  an  eraner  cycle*  by  hydraulic  lasts  la  tuck  a  aaaner  that  ti-a  retired 

aheara,  beadlx*  sonants,  and  term  iota  rill  be  ymdaoed.  Eie  load* 

e-olied  by  cables,  etrepa,  rode,  or  ooablnatioca  thereof,  tilS^thn 

or  taba  provided  at  the  various  load  polata*  For  the  night 

reactions  vlll  also  ba  provided  by  cables,  straps,  or  rods.  Magnitude  of  loeda 

•hall  be  sensed  by  dynaaooeter  ban. 

11119  8  teat  Application  -  Ht  application  vlll  be  to  the  exterior  «ur- 
f aces  of  the  glider  by  bnJca  of  radiant  heat  laros.  laeh  bank  of 
controlled  so  as  to  obtain  the  design  tewnturaa  on  the  auneralloy  portion  of 
the  lover  surfaces  of  fuselage,  f*®,  •b*  ccctrol  surface  akin  panels,  i 

the  elds  of  th»  fin  end  rodder,  and  on  certain  eonaralloy  portions  of  the 

l>^ir£  edge  bears.  Monitoring  thanoeouulea  vlll  ba  located  on  the  crst*?ao*L 
eurface  of  Insulated  penals  and  leading  eiga  eecaants.  Because  t-arcrl  proper* 
ties  of  the  lnculctlcs  vrry  rlth  atnocuberie  arat cures  ,  the  ^.a  ccaod  tc*t 
t«entura  of  the  outernoat  surface  cf  insulated  panels  and  letulng  ndc®  •••• 
■ante  vlll  not  neeeasrrily  ba  the  seas  as  their  dealgn  tecnaraturea.  Analyale 
and  tact  deralOTcant  vlll  ba  required  to  establish  the  thorral  ralmlonshlf 
betvsea  the  outer  surface*  and  the  cuuaralloy  portloce  of  " 

edge  beans,  Provision  vlll  be  nede  for  standby  control  thernoco:pla*_ 
such  that  they  sen  be  ladlrldually  witched  into  the  control  circuit  at  eny  tins 

Met  and  load  conditions  at  high 
(1/D)  mx,  *5°  bank  equilibria^ glide 


V  load. 


1.1. 1.1. 3-9  Beat  and  load  Conditions  - 
tagger stavi  vlll  rrooeefi  as  follovni  An  , 
re^ertry  tbtraal  exposure  vlll  ba  isnoeed  cm  the  vehicle  under  a 
Ttm  test  condition  vlll  be  iapoeed  afMr  the  raxlraa  torperature 
attained.  The  teat  teruerttura  vtU  be  reduced  ear  the  (L/d]  “**,*?.  ISJiaae 
aouillbriue  elide  trajectory,  to  the  r£Sorn 

during  a-mlicfitioa  of  the  toct  load,  tto  "7?^ tTV 

rate  until  licit  load  is  raached.  This  licit  loti  vill  be  held  until  the  con¬ 
trol  surfaces  are  ahetked  for  free  covenant  and/or  laterfarenca. 

When  loading  to  95*  of  D.U.l.  the 

until  the  ten  lead  le  reached.  This  mrtmxa  load  vlll  be  bald  until  all  In- 
Bnmt-a  l.  rMortei.  fto  tfc.  Iwijnn  W  tf  *«o  «  » 


B!  VI*  fD 


£W£TJF/A/£t 

vo'.  j*o  IC-79C* 

MC  1^.1  1  8 

•<>  «.M  iKi 


1.1. 1.1. 3. 9  (OodtlsoM) 


rata.  finally,  the  terr*r«tvre  vlll  be  reduced  to  root  t—perature.  om  or  m 
load  con.Altlt.re  &ny  bo  lapoeed  during  •  re-entry  tnerarl  exTosuret  la  any  case 
only  four  rr-entry  exposure e  each  vlll  bo  lxpoaed  durlr*  teats  5  oa4  8. 


1.1.1.1A 


Berta 


rolTB"OUt» 


1.1.1. 1.4.1  streae  Nearuraoesta  •  Stress  — aiment  oo  the  prinary  glider 

structure  vlll  bo  —fa  by  electrical  rirron  (\yi.  for  ooeo  test  arploying 
ffuoB,  too  critical  oats  vfll  bo  visually  nonltored  and  rocordod  at  tha 
frequency  rata  of  tha  automatic  data  acmialtlor  systen.  Appmat-i  500 

rtralt.  gt^ti  vlll  bo  Installed  during  glider  oonstractloa.  These  geges  ^H1 
bo  uaod  bafora  any  high  tacroerstuie  taata  ara  conducted.  Oartala  aooaaalbla 
£»£••  vlll  bo  xalartrllod  aftor  thermal  exposure  taata  baaa  been  conducted. 


1.1.1. 1.4.2  Tacpersture  teasuree— .ta  •  Taaep—ataro  ■lanTinant  throughout 
tto  glider  vlll  bo  pariorood  by  tternoeocplee.  Ttmarotura  of  a  tingle  strain 
£*vc*  *  cluster  of  at  non  ft^ea  vlll  bo  detorcicsd  by  u  adequate  nunher  of 

thermocouples.  Critical  thermocouples  vlll  ba  vlsudly  nonltored.  All  thermo 
o&rplMt,  including  control  thraaocouplca ,  vlll  ba  autocetlcelly  recorded  by 
tha  data  ac  cm  lattice  ayataa  at  a  smiling  rata  vtryiag  from  interval a  of  tva 
aaconda  to  120  eeccads.  Thermocouple*  vlll  ba  required  to  haodlo  terwaJcro* 
v?  to  ZOCry  an  aluslxra  alloy,  210tf*F  oa  this  gag*  auvaralloy,  and  ZSoi^f  00 


caad.  coo txol  toermoccuplaa  Mad  stand-by  aatrol  tbo— see— leo  required 
vlll  bo  determined  by  tha  IM9  beak  arraacanasts. 

l.l.l.lA.3  Deflection  Measure— arts  •  Deflection  aaiairrar  nrt a  vlll  bo  —do 
by  oleetrleol  daflectlon  Indicators  or  otter  satisfactory  —ana.  They  vlll  bo 
—altered  and  rocordad  In  tha  as—  — casr  as  tha  critical  strain  gag—.  Tte 
doflectloca  vlll  also  ba  racorded  at  tha  frequency  throughout  tte  "hot* 

taeta.  Approxl— tely  bo  to  120  deflection  indicators  vlll  bo  naod  on  tte  eta  tie 
test  glider. 

1.1.1.1AA  ftetographa  •  Adequate  still  photographs,  ehlafly  in  black  and  vhl 
but  vith  aacaa  3>=*a  color  slide  shots,  vlll  ba  required.  Notion  picture*  of  ear- 
tain  tost  phases  vlll  also  ba  required. 

1.1. 1.1. 3  Deport  Deeulr— ants  To  bo  Inserted  vten  available. 


1.1. 1.1.6 


Axta— tie  Date  becerdlag  Cyst—  •  Bus  syvtsn  has  to  bo  canebls  of  reeo'dlj* 
hOO  thorcoorcplss,  $00  strain  gages  and  120  electronic  deflection  indicators. 
A  ninlnua  of  200  tternocouplae  should  bo  aonltozed  visually. 


Load  Mxul  taring  Dacords 
load  Bveaar  System 
£*u*«ulie  Jacks 

tsdlsst  host  lscas  sad  associated  equipment  required  to 
to  350*7  cn  alurirrra  alloy,  2100°}*  on  thin  gag*  superellcy,  am 
Kily.  Tte  fixtures  supporting  tte  Issrps  and  system  am 


•ho  .. _ 

.U  10M 


ta— arotmrea  vp 
l  LX7  00  ooat 
t  ba  easily  sad 


vck _ m  0-79* 

In-  l.i.l  I  r*c.t  0 


1.1. 1.1.6  (Cootlsoed) 

quickly  rSBorvnbla  to  provide  inspection  leoni  to  the  exterior  elite r  rorfeoes. 

Pert  Jig  or  stroorb&ck  ervMe  of  supporting  the  tort  specimen  end  reacting  the 
loads  that  would  bo  trensfarrod  frua  t ie  glider  truss  structuie  through  tfco 
transition  and  a  2- foot  section  of  slsulstod  booster  structure  into  the  strong- 
teel. 


Floor  mils  oar 


points  adjacent  to  the  strongback  to  meet  applied  teat 


An  overheat  crane  to  position  the  test  Lardvsre  on  tha  strongback  and  to  handle 
test  eqalynant. 

provision*  for  taking  35=»  color  all  das,  aolor  and  black  and  white  action  pic¬ 
tures,  and  a  z  5  (minims)  color,  and  black  and  white  stills. 

fee-hendred  sad  twenty  (120)  deflection  indicators  with  rang*  Tarisble  ap  to 
♦  5  inches. 

Load  and  heat  pnagrsa  equipment 


Actuator  and  vatarvall  seeling  equipment 


Orarheet  Jig  and 


atructura 


Cf  HP 


£HFf*G  |  701 


rt-.s  1C 


1.1. 1.2  ffT.TTrgt/TT/^mct  noyrrr^f  rr~*\  pertain  oce-poncntt 

that  bare  a  atrucvurol  c.  cf  tneir  ova  an.  \  i?na  r-T'crtins  rtrocturc*  pro- 
rl6e  relatively  aimia  rtr.rticc.3  vill  be  te*rtod  trzr t  fro  the  pllCar.  5—0 
abroach  vlll  shorten  tha  total  tert  tine  V?  psrcittln*  prenorttica  lor  total 
p  11  dor  test  a  durlr."  tha  act-vp,  faclliti?*  ehoc)>«ct,  end  tctzzl  tart  cl  oo> 
no^nta.  It  vlll  elto  pcrcit  doitructlcs  teatlxs  ol  the  ccrmunenta  vlthcrat  tha 
<;f  w  of  presets  feilun  of  the  prlrary  glldor  ttroature  at  oar  mar  tha  oaa- 

pactfst  support  points. 

following  ampcaaBt  teats  vlll  to  dona  at  losing t 

1.  Pilot’ a  Oocnartoast 

2.  ■rrl’aeat  Ooraartaant 

3.  Bat  chat,  Coora,  Window  and  Windshield  Oonrar 
t.  jx**  leads 

5.  leading  *ic«  Bo^nanta 

6.  gtruetural  Jolt*.*  not  ada^uately  varlfiad  la  glider  atatle  Watt 

7.  ttroctoral  AssseblDs  not  odaqcataly  verified  during  gUdcr  atatle  teats 


l.l. 1.2.1  rar?*ll  CC'.&txai r?  TTT?  In  order  to  verify  the 

atructvrcl  lnto^ri  y  &r  t  a  lf.-rc-botr  f  u. — *,  it  la  retired  to  verify  the 
atroctcral  integrity  of  the  pilot' a  ooe.  ■axtrer.t  at  the  Unit  loads  ml  eased 
ta^rataroa  acd  «p  to  tte  altlnete  load#  ml  aaaoclatod  taeparotaraa. 


torta  vlll  Include  internal  pressure  load  eoc.il  tlnr  a  aa  vail  aa  point 
load  alealatla.?  Inertia  forooa.  Boo  paragraph  1.1. 1.2.1. 3.  Irt< 
prooacro  vlll  to  obtained  by  ooqmHi  gas  at  xotrpe  rat-urea  of  6cP  to  IkO  r 
Inclusive.  Tha  gee  my  to  air,  attregm  or  ««Aaa  dloKldo. 


1.1. 1.1. 1.1  T*it  (feygtlvre  fbo  6b. 'active#  of  thooo  torta  vlll  ho  to  tpply 

«»d  toEnorr^raa  etaJurvlng  aa  aloe* ly  00  poeeible  the  critical  dealer 
conditions  itodtod  In  ptavgrenh  1.1.1. 2. 1.3*  tcata  vlll  verify  tha  a  tree 

rural  lntefs*ltv  of  tha  pilot  ’  a’  coerrrtrect  by  Aroeatrotlug  thr.t  failure  vlll 
not  occur  at  loot  then  the  ultlnata  loads  and  associated  to^eraturao  of  tie 
critical  design  condi  ticna. 


1.1. 1*2. 1.2  Tort  Ccrfl^jrtlon  A  atrcetarally  ooralete  pilot*#  oapertaont 
froa  the  atctic  tcjc'  viU  ts  required  including  all  corpooerta  eerrylng 

<w*vPT>\  pressure  aaih  aa  ketches  and  vird.T a .  It  vlll  contain  the 

supports  for  the  election  aoat  rail#,  tha  rail#  far  tho  sett,  end  a  alanlatod 


vlll  km  tha  follorii*  aodlflcotlona: 


1.  An  Inlet  fitting  vlll  ha 
pressurising  gaa. 


la  tha 


vail  to  roaelva  tha 


C.  2amt?  feasible,  load  flttinc*  vlll  ha  laaorroratod  directly  Into  tho 
ocKpertcest  etruet'ure.  Ten  not  feasible,  load  tendon  pda  vlll  ha 
OE^klOJOd* 

3.  Deflection  points  vill  ha  provided  vlth  "built-in*  tabs. 
k.  All  noo-atructural  Internal  equijHeat  vlll  ha  odttad. 


o/rr/zv/7 


«C  1.1.1 


.1  UM  low 


l.l.l.t.1.2  (Coatlaoad) 


Th®  eanrrtncst  vlll  b»  tasted  Vhile  r.nr«orted  by  4  fixture  described  briefly 
la  perejrt;h  1.1.1. 2.1. 6  eai  vlll  bo  no  oriented  vlth  rac*»ct  to  the  vertical 
tad  horiacatal  a*  to  tlnliTy  rj  such  u  ycfsiblo  the  point  loading,  internal 
pr eerore  loading,  basting,  and  dot*  iartruracirtion. 

1.1. 1.2. 1.3  fr*t  Caadltioci 


1.  fltrtet-coat  rcmv  practise  only  at  rooa  tac;aratvre. 

2.  looat  at  rocn  tecperettonci  vlth  critical  ©wblael  threat  and  traarncraa 
aoealaratica  to  95*  D.U.L. 

3.  float  ejection  act  rooa  tacparotvro  to  100)1  9.U.U 

4.  Nnaurar  at  rooa  trrperaturo  vlth  critical  vertical  oeoalaratlaao  to  95* 

S.U.L.  Bee*-  vlll  bo  r*nllc4  to  the**  evrfasca  on  vhlch  errlrosantol 
tort*  indicate  a  eichlileant  tocjorersra  rlco. 

5.  itearjvar  at  da  tigs  toiporatnio  of  175C°7  vlth  critical  vertical  ac^olaro- 
tloca  to  95*  fl.U.L. 

6.  locative  internal  rrestara  at  rooa  taaparatcra  to  95* 

7.  positive  Internal  presatire  at  raaa  temperature  to  100*  I.V.1* 

to*  ftflarhl  outline  of  t>*  atrooo  aoat  ourwy  tart  vlll  be  aa  follow t 


1.  Apply  etroes-coct  to  both  actor  aad  laao r  ncrfacoa  of  tho  atnettnal  Wall 
at  oaloetod  araaa  adjacent  to  vladart,  hatches,  aai  entente. 


2.  lord  vlth  internal 
laeranast  to  ofeaer 


era  by 


aa  tho  Inaido  of  tho 


i.  fha  andass  preara*  o-pliod  vlll  bo  75*  «f  tho  proof  preoaare  load.  Tale 
applied  Mariana  jmrst  tar  tho  otrvaa  aoat  la  apprartnataly  7*t  pd-fl. 

Pallaaii*  this,  rtrola  jv*a  vlll  bo  Installed.  than,  raaa  tarsereture  tooth 
aoahlr.lra  internal  vraarure  wd  point  loads,  ar  point  load*  only,  vlll  be  aoa- 
dneted  by  aTsirlrv-  isarweata  of  load  at  eaifora  tad  nodarato  ratoo.  Mat 
vlll  bo  ensiled  by  hydrcollo  jeeha  throws  an  eraser  eyatea  cad  online, 
rode  cr  itmi  to  taha  trjrrided  at  the  various  lord  points.  The  point  load* 
vlll  be  reacted  by  the  ftruae  deerribed  la  perejrcpc  l.l.l.t.1.6.  Approdaate 
into  vlll  bo  tofcaa  at  varying  tlao  intervals. 


Bart,  the  criticel  eosMned  load  aad  f-- crcr^ra  terte  vlll  be  aoadcctod.  9a 
tcr.s  till  e assist  or  ar-lyiat  heat  Viera  retired  to  obtain  a  torpa rersra  ri 
reva  not  to  exceed  j'T  yer  ascend.  Lost!  ex.tlr  ~  end.  cr  lrxlntinc  vlll  ba 
alloyed  to  prorlce  toersal  protection  lor  tin  eoroartnert'a  itnwt  ttl  aholl 
la  tha  vicinity  ef  too  owpartaast  fitting*.  Artor  toeparaterea  hava  baoa 


etetto 
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1.1. 1.2.1. 3  (Oootlnued) 

stabilised  *t  tbs  re<juirod  nloH,  Locds  vtU  be  t^plled  rt  a  urlfora  rata 
crtU  Unit  load  it  ranched.  V.iUs  load  1*  held  rt  thlt  pirtem  for  tvs  (2) 
minutes,  deflection  end  stress  drtr  vlll  be  tehm  rt  ten  (10)  —coni  interrals, 

The  loading  vUl  tvier  hr  inrrersed  vnifccsly  urtll  95 9  or  lOOi  of  D.U.U  la 
reached.  This  load  vlll  be  held  until  deflectlcsa  err  recorded-.  2brn  the 
lord  end  host  vlll  be  decrease d  to  sere  unifornly. 

Poet  tho  eocpartnsnt  vlll  hr  cehjected  to  rlcht  omretlAS  pavswure  cycle*, 
relieving  this,  the  critic*!  bccuw  acceleration  lecds  to  959  2.U.L.  vlll 
bo  replied  to  the  coopartaent  vhllt  it  U  tancressuricel.  All  tecta  vlll  be 
rt  to oa  teep— sre.  it— ,  deflections,  end  pootogrspaa  vlll  be  tehee 
throughout  the  test. 

1.1.1. 2.1.1  Data  ftenulmrts  1 V— cure,  strain,  deflect!— ,  —A  tetgvrrtsn 


1.1. 1.2.1. A  pate  R—ulrrYtrts  lh— cure,  strain,  Asflectl— ,  mi 
—urenento  — d  stress-coat  oeserwtiers  vlll  be  reculrsd. 

1.1. 1.2. 1.5  Perwrt  Hpcnlrenects  TV  be  1— tried  vhen  available. 


1.1. 1.2. 1.6  Facility  sad  Pgulrooat  lemlrcrgrlt  Filet' •  eo— ert—nt  totte 

vlll  bo  conducted  tt  ioe-r-;.  A  tyoic«J.  ctetic  test  er—  rmaraawrtely  flftete 
fort  square  vlll  be  req-lrod.  Boverer,  erring  presraro  tests,  barriers  vlll 
be  rrrclrod  to  eosvert  the  erst  Into  e  hr scruoua  test  site  ccpohlo  of  protecting 
personal  sod  edieccnt  equlusent.  Techniques  rill  be  eeplevad  to  reduce  ths 
sasrgy  stored  in  the  e«partacst  tones  pressure  tests,  ftsnderd  facilities 
for  spplyirg  point  loads  and  best  sod  taUng  dtte  st  frequent  Intermle  vlll 
bo  averred.  A  eocrce  of  eoocrcto  pressure  cl  tewmot  fas  vlll  be  xeplnl. 
—0  parr^mph  1.1. 1.2.1. 3.  It  — st  be  ee-oble  «f  —lntalnla*  «a  intart/vl  eoo- 
pertaent  pressure  of  op  to  pelf  (pressure  to  be  determined  but  estlnsted  el 
Id  poif  Mudna)  vlth  e  eorpertaect  leafage  rote  of  10  cable  feet  per  daste* 


A  jig  to  oupoart  end  reset  the  point  loads  smiled  to  tbs  ooonsrtneet. 
T!ae  Jig  vlll  Simla  to  tho  rnwt  pclats  on  too  f Ildar  — d  bo  dcsicned 
vlth  e  elidras  factor  «f  ssfsty  of  throo  (5)  —  the  critical  design 
ultirate  e— port— t  react  lies.  ©»  deslga  vlll  also  aooount  for  the 
sffocts  of  tasperatare. 

Fixtures  to  support  be—  lapo  mi  — risen—  *r— e— oor*.  no  M 
Isepo  cod  ourpartlcg  fi  — >  ji  i  «Ul  bo  A— lf—4  tm  siapls  naoval  to 


s.  As  edsrtor  to  ecraoet  the  . .  «ea  llae  to  w  —— l  " 

fitting  ysvridod  m  ue  is^mto. 

4.  A  ripply  of  eoolirg  fluid  sad  pjcpo  end  esecdstol  Ofelvact  eeepcl 
•  systes  to  circuit  to  the  fluid  tfcroch  tho  op— Id  ooollcg  devices 
vMeh  vlll  provide  local  theraal  protoetlse  fsar  the  eeoparts— to  et 
tural  shell. 


1.1. 1.2.2 

cmilabln. 


L-'dM  Otis 


To  be 


J-TTCb 
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vi  un  ttm 


l.i.i.)  GUxrVrosTTra  TR/rarics  ttttt  Fgrjirrrr'3  x*  otc*t  to  rorify 

tho  structural  irte  nt'y  cr  t.V  I  ta-u>ut  vc-.i;u~c,  ,”"it  is  ro^'.iirrd  to  rtrify  tho 
structural  latotrity  of  U4  glide r/booci«r  trarsltlca  section  tad  of  too  accol* 
•ration  roc  rrx  to  lor  wyparti  it  959  of  dsslga  ultlaats  loads. 

1.1. 1.3.1  Test  CMactlvos  ito  pcrpoeo  of  this  tt«tlc  tost  Is  to  vorify  too 
structural  iata*,riiy  01  is  glldcr/boostsr  trarxitlan  end  -no  tc  'cla.cticn 
rochst  bo  tor  sup’xrto.  T.ils  ob^etirt  shall  bo  act  by  oxposU^  ths  otructwa- 
to  95*  of  d«sl£&  ultlaato  loads  (D.U.L.)  vltfcout  falluro. 

1.1.1. 3.2  Test  Oc^igurrtlcn  lbs  stall 0  tost  glldor/boctfor  transition 
shall  to  of  structurally  oscpiaio  flight  quality  hardvaro  and  Idsatleal  to  to 
actual  flight  srtlcJLo  oxospt  as  aotod  to  lev  1 

1.  So  sblstlva  coating  sill  bo  laotallad. 

2.  A  sp«rt  acoolorotloo  racist  aotor  froo  tho  If®  psagraa  shall  bo  aaod. 

3.  Separation  dsrlcos  shall  to  laactlvstod. 

A.  nttlxcs  vlll  bo  lneorporctod  is  tho  design  oad  fabrication  of  tin  toot 

•rtlelo  for  applying  loads  a&d  roaeUccs,  for  ottoehlag  doflsctlcn  Indicators, 
and  far  Installation  of  otbar  mquiiad  s^ilpMt. 

$.  Solas  through  tho  sarfaaa  ptnala  will  ba  pronrldod  ^oro  aacsiaary  to  yaoo 
load  eahlos,  rods,  and  strops. 

Ooodltlfos  1  sad  t  vlll  bo  tsstod  vlth  ths  traxnltloo  aoestod  oi  tin  oaoploto 
glldor  during  glider  tos.  A  and  6.  for  soadltlans  3  through  9#  ths  fosvsrt 
sastloo  of  too  transition  shall  ba  mum  tad  to  a  3  to  5  foot  aoetlcn  of  tho 
glldar  oft  truss  ttraetaxa  or  a  structurally  adoalotoA  truss  struetaa. 

Ibs  glldor/boostor  transition  shall  ba  nountod  litvn  tbs  slnulntoA  glldar  straa 
tors  end  2  foot  aoctloa  of  eleolatod  boostor  stroctuxa.  Tbs  act  Ira  tost  apod* 
mm  shall  ba  caatllovorsd  off  o  *s  truce  bool’.  Co  boostor  portion  shall  ocn* 
■act  tbs  tost  spoclraa  to  tto  ’strain  boob*. 

1»1.1.3>3  Tin  Oondltloas 

1.  SdM  poolUva  bonding  to  67$  sad  95*  B.U.L.  (GUdnr  lasts  A  mi.  6 
raapocUvaly,  aoo  HragropaU.l.1.3.6). 

>.  taudaa  HfsUa  banding  to  67%  cad  9)<  B.U.L.  (Clldor  Tasts  A  art  6 
laspaeUvoly,  aoo  VarograpbU.L.1.3.6.) 

3.  Mlaa  aldo  bonding  to  95*  8.U.L. 

A.  Ooafclnad  aldo  ad  poslUro  bool  lag  to  95*  B.U.U 

5.  Oocoiaod  aldo  oat  amotlta  boidlag  to  95*  B.U.L. 

6.  madam  torsion  condition  to  95*  B.U.L. 

7.  tertsaa  oooolorotion  oondltloa  to  95*  ».«.U 


i.  r. it 
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1*1. 1.3. 3  (Ooousatd) 

8.  Abort  at  txlmn  pitch  bonding  ♦  thrust  roc  tor  control. 

9.  Abort  st  nsnlnun  y tot  bonding  ♦  thrust  rector  control. 

1*  transition  vlll  bo  tested  for  conditions  1  sad  2  during  glider  toots  k  end  6 
V-T  fsrtvrc^  1.1.1. 1.3.b.  Conations  3  through  9  do  rot  require  tie  glider. 
fUanlatod  glider  structure  so  noted  la  1.1.1. 3.2  may  bo  usod. 

Loodr  vlll  bo  spplled  to  We  load  points  through  aa  ovoatr  lyttci  by  hydraulic 
Jacks  la  such  a  newer  that  tho  r*  mired  traars,  bending  wcexnf,  end  torsions 
vlll  to  produced.  All  loads  vlll  bo  applied  to  933  D.U.L.  Bast  vlll  bo 
applied  by  banka  of  radiant  hast  laeps  <h\rlng  tost  7.  Each  bank  of  l*pe  vlll 
bo  oont rolled  by  a  thermocouple  to  Halt  tho  Internal  t«=peratuxe  to  30GP7. 

1.1.1.3A  Data  ixrulrraocta  Btiosaas  on  tho  primary  transition  structure 
vlll  bo  aaanrao  fcy  electrical  strain  gages,  for  each  tost  ecpLoylag  cages, 
tre  critical  ones  vlll  to  rUuclly  ac altered  and  recorded  at  Vo  ccxirua  fro* 
money  rate  of  We  autonctlc  data  acquisition  system.  Electrical  dofloctloa 
indicators  vlll  bo  usod  to  aoaroro  deflections.  They  vlll  bo  aonitored  «d 
recorded  la  tho  cans  a  aimer  so  the  critical  strain  facet. 

1.1.1. 3*3  Baport  Baqulraoeats  1b  bo  Inserted  vhea  crailablo. 

1.1.1. 3.6  Facility  and  Eculpoant  Bsgulraeonts 

Dj-a  aanao  tor  Bara 

load  Mar-itcring  lsaiasAf 

Load  eraser  aystea 

Kydrcullo  Jocks 

lost  Jig  or  strongback  eopable  of  supporting  the  tost  specie*  sad  roootli^ 
tot  loads  that  vould  bo  transferred  froa  tho  ell  dor  truss  structure  through 
tho  transition  and  into  the  booster  portion. 

floor  rails  or  reaction  points  adjacent  to  tho  stra«baek  to  react  applied 
tost  loads. 

An  overheat  crane  to  position  tho  tact  hardware  on  tho  strongback  end  to 
handle  tost  ogfliljiwont. 

Aotocstle  data  rocordlag  fasten. 

B^lsst  heat  laepo  and  associated  equipment  required  to  hmtdlo  toeporcturoo 
up  to  300»F  00  tho  olffwlw  sllogr  akin  of  tho  glldsr/boostor  transition 
structure. 
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CPCrrP  VTflRAJIOTT  R7H7CT  (GUT^H  TUTA'IC)  TTTT  BggflOgtegrg 
A  gr curd  vibration  tost  or  tin  Irmo^Locr  pliLcr  anail  bo  csacucucu  to  verify 
tho  gtructurol  lrtcrrlty  of  the  Dma-Soar  glider.  teat  shall  be  conducted 
ia  tvo  phases;  (1)  a  hard  aount  teat  to  verify  the  glider  control  surface* 
vibration  nodes,  frecxonciea,  and  darning  velues;  end  (2)  a  a  oft  ncunt  tcct  to 
verify  the  vibration  nodes,  associated  freqvanolei,  and  derplng  value*  of  the 
complete  glider. 


1. 1.2.1. 1  Teat  CtQe~t->»s  ifce  purpose  of  thl*  glider  grewed  vibration 
test  is  to  neaauro  tin  nc.cun.1  nodes,  frequencies,  end  dsnrdng  of  the  flight 
control  surfaces  in  order  to  verify  those  value*  ueed  in  glider  flutter  calcu¬ 
lations  and  dynedc  Iced*  studies.  It  »nal.l  also  be  required  to  detect  local 
resonances  that  ney  effect  the  gUd&r  operation  In  order  that  corrective  re¬ 
design  cay  bo  effected. 

1.1. 2. 1.2  Teat  Configuration  A  occplete  gilder  shall  be  newrted  so  thsti 

1.  The  gilder  body  la  rigidly  sttacted  to  the  ground  at  the  aft  end,  a 
forward  point,  and  at  least  one  place  in  be  ween. 

2.  The  aft  vlng  spar  Is  rigidly  attached  to  the  ground  at  tvo  or  sore 
points  including  the  vlng  tip.  The  vlng  fin  crease  spar  Is  rigidly 
attached  to  the  ground  at  the  fin  attachment  point. 

3.  The  elevens  ere  cccplate  vlth  the  proper  mss  properties.  They  are 
servo-lochsd  at  aero  degrees  and  75$  of  naxirera  up  and  down  positions. 

%.  rudders  are  complete  vlth  the  proper  nest  properties.  They  are 
eervo-locfced  at  10$  and  75$  of  awdrun  travel. 


ah  prlnary  and  secondary  structure  of  the  glider  shall  be  flight  quality. 
Kquipoent  necessary  to  activate  and  servo-loch  the  oontrol  eurfaoea  shall  be 
operable. 

*fte  flight  notion  eannors  and  power  to  activate  the  eenaors  shall  be  Installed. 
Body  weight  conditions  ere  not  critical  so  that  body  shin  panels  nay  be  removed. 
Vlng  my  also  be  ranoved  to  facilitate  glider  attachnerrt  In  the 

configuration  described. 

1.1.2. 1.3  Test  Conditions  Each  of  the  flight  oontrol  surfaces  described 

In  paragraph  1-1  —  ^  ^  rlbrotloc  tested  to  determine  the  natural  fre¬ 

quency  of  the  surfaces  In  rotation  about  their  respective  hinge  .tinea.  A 
vibrator  shall  be  used  to  vibrate  the  surface  vlth  a  constant  force  throughout 
the  frequency  revs  of  0.5  to  100  epe  and  an  acoaleraaeter  shall  be  used  to 
record  the  amplitude  of  rerporee  of  the  surface.  The  rxxirua  reap ones  defines 
the  natural  frequency.  Effects  of  non-linearity  shall  be  studied  by  repeating 
the  procedure  at  several  force  levels. 


Detail  tost  conditions  viU  be  Included  at  a  Inter  date. 
1.1.2.1A  Dcta  Mgulrraects 


Zastnaaestatloni 

Plftoun  (15)  linear  and  tvo  (2)  angular  aecelcravteri 

Pour  (•*)  force  gc~es 


KVfSfcD 


imwa  I  vot 


1.1.2.1.V  (Continued) 

Data  Reduction  System 

A  hlch  cpeod  digital  data  reduction  systea  to  process  rov  data  and 
calibration  curves  to  present  node  shapes,  frequencies,  and 
ralues  In  tabulated  fora  shell  be  required, 

1*1, 2. 1,5  ftcrort  Begulrencnto  Pro/rrasa  erainst  test  schedules  end 

significant  problem  a. &11  bo  reported  by  taa  test  conductor  in  status 
reports.  A  final  report  shall  be  prepared  end  submitted  vlthin  one  month  of 
test  oorpletlop. 

1. 1,2.1. 6  Fee  111 ty  end  gqulpocnt  Require  eats 

» 

Tib  ration  Test  Iqulpnentt 

Four  (fc)  15£  to  2$}  peal  force  vibrators  for  control  surfaces* 
Electronic  amplifiers  to  drive  \lbrators . 

I  A  control  panel  to  control  phase  (0°  to  l&P)  and  amplitude  of  each 

vibrator  individually. 
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1.1. 2. 2 


FLIGHT  COrFIGURATIOB  TJoT  REDUIFBETrS  (GOPT  JKXOT 


1.1. 2. 2.1  Pest  Cfr.iprtlTcs  T he  purpose  of  this  glider  ground  vibration 
tost  la  to  EMLsruro  t-  e  coupled  ixx'ea  of  tho  couplets  glider,  col  the  associated 
fieqvencles  sad  drc-plrg  in  order  to  verify  those  values  used  in  glider  flutter 
calculctions  sad  dyrerlc  loads  studios;  also  to  verify  tho  Filch t  Control  Sub¬ 
system  psrforoenco ,  including  Flight  Control  Subsystem  Electronics,  under 
slculatod  Inputs  end  tlrulatcd  flight  conditions,  with  sad.  without  the  tranal- 
tlon  section  etteatod.  Too  jnrooce  of  this  test  Is  also  to  doterclne  tho 
vibration  characteristics  of  tho  pressure  coap&rt’asnt3  and  lnrg*  equipoent 
ltacs.  I a  addition,  It  shell  bo  required  to  detect  local  rosonsnccs  that  cay 
affect  ths  glider  ope  ret  loo  la  order  that  corrective  redesign  nay  bo  affected. 

1.1.2. 2.2  Test  Configuration  Tho  cocploto  glider  shall  bo  soft  oountod 
in  ouch  a  vay  that  the  frequencies  of  all  rigid  nodes  (vortical,  aide,  and 
longitudinal  translation;  pitch,  roll  and  yaw)  are  loss  than  0.7$  cps.  A 
davit  snd  spring  suspension  systoa  is  deslrod,  although  anothar  systea  such  as 
air  bags  eay  bo  used. 

All  prlnary  and  secondary  otructurs  of  tho  glider  shall  bo  flight  quality. 

All  hardvare  In  t.ie  vicinity  of  ths  pra-selected  flight  notion  sensor  locations 
or  alternate  locations  If  any,  shall  be  flight  quality. 

All  access  doors  shall  bo  properly  installed  or  shall  bo  replaced  oith  teat 
doors. 

Equipoent  necessary  to  activate  and  servo-lock  the  control  surfaces  shall  be 
operable. 


lbs  flight  notion  sensors  and 


to  activate  ths  sensors  shall  ba  Installed. 


All  equipeaazrt  not  included  In  the  vehicle  shall  ba  replaced  by  Assay  equipment 
with  correct  weights,  center  of  gravity  and  attachment*. 

1.1. 2.2. 3  Test  Conditions  lbs  vehicle  shall  ba  scanned  through  the 

frequency  range  of  o.jTto  "cps  to  deterdno  all  ooupled  codes.  Vibrator 
ooablcatlcus  shall  be  used  to  accurately  establish  each  coupled  node.  Fre¬ 
quency,  phases,  damping,  snd  deflections  of  these  nodes  shall  be  neasured. 

The  following  test  conditions  shall  ba  neadi 

1.  Msrlrrua  glider  weight  with  forward  glidsr/booster  transition  section  end 
inert  reaclraa  weight  Acceleration  Rochet  Motor  (ARM)  attached. 

2.  Glider  with  forward  glidsr/booster  trsrsltlon  section  and  sppty  ARM  (burn¬ 
out  configuration)  attached. 

3.  Glider  without  gll  dor/booster  transition.  Ooctrol  surf  so*  actuation 
unlocked;  Flight  Control  Subsystem  onerctive  and  servo-locxd. 

A.  Glider  without  glider/booster  transition,  control  surface  actuation 
unlocked;  flight  Control  tubaystea,  including  Flight  Oostrol  Bib  system 
Electronics,  operative. 

5.  Glider  without  rli  dor /booster  transition.  Control  surface  actuation 
cs comically  locked;  flight  control  subsystem  electronics  off. 


no  i e-  ge* 


iK  1.1.8  I  ? 


U»  4.  M  IMC 


1.1. 2.2.1 


Deta  Romilronecta  Data  shall  be  obtained  for  Dotioos  la  tha 
pitch,  roll,  y*v,  lory  ,ltuuir.al ,  vertical  and  lata  ml  directions.  H*-J  deflec¬ 
tions  a. all  be  ncasurcd  cn  tha  body,  vinca,  elevona,  fins,  pressure  coeport- 
tcnts,  ATU,  and  cryogenic  tanks. 


mstruncntation  Rangei 

1.  0  to  350  cpa 

2.  0  to  5  g'a 

I 

iartna— trtatlaai 

A.  Acceloror jeters  vill  be  used  to  neosure  tha  dynarlc  response  of  tha  vehicle. 

A  total  of  60  linear  and  2  angular  accaleroujters  vill  be  required,  located 

V  as  follmrsi 

1.  Body  •  6  linear 

2.  Via.;s  -  9  Uxoer 

3.  Fin  and  rudders  -  9  linear 

k.  Sevens  *  fc  llroar,  2  angular 

5.  Kquipnest  Bay  -  9  linear 

6.  Pilot  Oocpartoent  •  9  linear 

7*  Cryogenic  Trni-o  and  AFU  •  12  linear 
8.  Spores  -  2  linear 

lov-poss  filters,  readily  adjustable  betveon  1  and  frOO  cpa,  are  realized 
for  all  tape  recorder  Inputs  and  on  the  force  signal  Input. . 

B.  Mechanical  Inpedxace  Geces  -  Foroe  gages  to  neasura  tha  dynexlo  foroa 
Input  fron  the  s haters  will  be  required  -  10  required. 

C.  flight  ttotlon  Sensor  Rqulposot  •  Flight  type  sensors  vill  be  used  to 
deterelne  open  loop  transfer  functions  thiough  tha  vehicle  struature. 

D.  Those  raters  •  Record  various  control  subeyateo  XLoctronlc  phase  relation* 
ships  •  6  required. 

1.  Record  various  Flight  Control  Subsyetan  Elsctroalc  Signal  amplitudes  la 
conjunction  vith  D  above. 

f .  Recording  Iquipoant 

1.  ©.a  data  be  recorded  In  sequenced  grwps  on  c  tape  recorder  fdv 

use  vith  e  digital  data  redaction  sy»te=  •  1  recorder  required.  Tape 
recorder  »*■**•!■  vith  associated  lnstrunsatatioo  shall  be  phasa  net chat 
to  ♦  5°  ct  350  cpa. 

2.  A  United  asount  of  accelerooetcn  outpeta  vill  be  recorded  cn  a  direct 
read-out  recorder  as  required  for  quiek^look  data  (12  channel#  required). 

3.  Acoeleroreter  outputs  vill  be  displayed  on  oscilloscopes,  phased  one 
a*alnst  another,  as  requi-ou,  torougn  a  witching  arrengeaent  •  3 
scopes  required. 

A.  Aeceleroreter  output  vill  be  displayed  cn  vecuua  tube  voltmtere  or  M 
enters  at  ts  earn  tuae  as  on  oedlloseopes  •  6  netexe  required. 
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1.1, J  ffioismr  YK3I7ICA7ICT  T7TT  EES 'JimgJS  la  <vrd«r  to  verify  the 

■trvcturel  Into  rxty  o*  v.e  Lr/rav-^^/cr  f.liucr,  ii  a  r* quire d  to  verify  ell An 
influence  coefficients.  Thia  teat,  it  required  prior  to  the  start  of  too  g\i£ar 
Duo-deatructlon  static  tort*  called  out  la  Section  1.1. 1.1. 

3. 1,3.1  Tort  Objectives  The  purpose  of  aoasurixg  influence  coefficient# 

oa  too  glider  l*  to  voriiy  v«  roc  alto  of  theoretical  eelculeticea  of  these  in* 
fluaneo  coefficients.  since  influence  coefficient#  oro  «  basic  Input  for  cal¬ 
culating  cat  oral  sodas,  frequencies  cal  load  deflections,  o  etudy  of  these  eo- 
efflelents  can  boot  explain  any  discrepancies  tctvaop  calculated  node#  «a& 
seasured  oodot. 

1.1,  j.f  loot  Oonflrurotlon  lfce  toot  vehicle  oholl  bo  o  structurally  eoo. 

plate  glider  vltnout  tne  plicer/DOoeter  transition*  Ths  glider  shell  bo  ottoehod 
to  s  structural  tost  "strong  beck"  ot  the  four  trsasltloa  attach  potato.  Aitaob* 
ceat  shall  bo  such  ss  to  alalalss  deflection  of  those  attach  points  la  *11 
direct  lacs.  Glide.  fins  ore  required,  but  rodders,  elevens,  loading  gears,  etc. 
are  not. 

BqulpesBt,  if  it  la  not  a  structural  eonpooeat,  la  aot  required. 

Fixture#  for  attaching  loads  at  each  truss  Joint  designated  for  Influence  oo* 
officiants  vlll  bo  required  to  bo  built  into  the  test  vshtalo.  Boles  through 
rurfsco  vlll  bo  provided  vnoro  required  to  peso  load  eshlos,  rode,  or 

strapa. 


1,1. 3. 3  pert  Conditions  Mmouto  deflect  lacs  la  the  glider  pitch  sad  ym 

pines  at  trees  joints,  as  soon  la  Figure  1.1.3  1  lor  loads  applied  so  fallow » 

1.  The  loading  points  are  shove  la  Figure  1.1. 3-1. 

« 

2.  fitch  -  load  points  designated  vith  00=00  letters  squally  acd  alroltaasocaly 
in  the  ears  direction  and  than  In  oppsalte  directions  about  tha  longitudinal 
santorllas.  lead  points  vlth  different  Istters  asparstely,  taking  all  do* 
flection  data  for  sach  load  sand  It  Iso. 

3.  lev  •  lead  points  designated  vlth  oomoo  letters  equally  and  slroltenscusly 
la  tho  saee  direction.  Tvo  points  ahovn  at  one  station  ce  the  pinafore 
dreeing  designate  upper  and  loser  truss  or  roar  at  that  station,  load 
points  vlth  different  letters  asparstely,  taking  all  rtofloctifu  date  for 
each  load  eoedltioa. 

leasers  affect  of  eae-Uasarlty  by  applying  loads  at  three  ngnltudaa  sash  as 

153,  303,  and  b*3  cf  licit  loads. 

d-raly  loads  through  three  tyules  for  each  loading  soedttlan, 

l.l.j.*  Bata  Bsqulrrarote  A  data  aequlaltlon  eyatee  aapahle  af  «rto* 

isticelly  jt* ^ 1  r-3  ^  *-  data  froa  50  point#  shall  be  required. 

I 

1.1. 3. 5  Broort  Bequlreaeata  To  be  inserted  toon  available. 


gta/t'f/vo  ^ 


»o 


tit  uri 


Xft-79C* 


fifty  (50)  teflftctioa  Mtnrl£(  dtrltM  vlth  noji  T«rUhl»  up  to  ♦  5  iaohM* 

Pore#  newurlag  load  colla  vlth  rmgt  r*rUll*  up  to  30,000  pound*.  Quality 
deroa&j  cm  tost  aotup. 
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Taa  follovieg  Metloa  it  t*lnr  —  lnt* ift»d  \y  the  fitctla 
Ti-t  Coordination  croup  of  U*  Gllter  oad  Trusltloa 
Do alga  Coetloa. 


»KC»AM'0  sr  _ 

tUPIMVnCb  by 
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?  i .  .1  • 

ABPHOVAt 


TTfmmzm  TEST  e»#fn 

ju^uncGc#  tans 


4 


AF33(6yrKng  _ _ _ _ 

OC*.|»*CT  xa  Cm*»OC  KU»**I« 


I 


vtt,  1*^. 

MC.  l.lxj**-1  ,0*  * 


/ 


i.i.%  acoustic  trz  vnryjriCT  cyinre-Tr  vrrjncAnca  ttt  jar-jpgraa 

Tht—  Uit»  tholl  vtrLiy  v..«  Ir/co-woor  acoustic  *ni  Yior*  ti.ua  •ariron-oIir^S- 
dyxiaalc  r—nocaos.  Tbr*s  Ut.i  •hall  al»o  >1— oo strata  thr.t  to*  glldor  and 
trc—itloa  ttruetura  or*  craaula  of  vltfcoUndii*  tha  r— citing  forest  and  that 
ran— tetlva  •  tract urtl  carxoeta  decent tra  to  adaquatd  llfo  vndar  the  —all 
latory  loads  of  •ado  vibration  tarta.  I— t  rnqulr— to  vlll  be  l&eertnA  at 


•I  rttlt 


1.2  run^  SDC3ATKTT  PROCR/^  Tfel*  section  contains  tbs  test  require* 

cents  for  flight  aiculcticn  prc.-rr.r3  as  definod  in  section  £(1.1. 3. 4)  of 
rcfercrcc  (1),  Tho  flight  simUntlon  proven  is  corprlaed  of  four  separate 
icrtsi  1)  Drvelcmcr.t  Flight  filcuKrtor;  2)  Dynamic  Flight  Birulr.tien  (CcntrlfUgo)j 
3)  Profile  Kiaticn  giv.Oxtorj  end  4)  a  Full  nation  Sirulstor.  At  an  aocredient 
in  presenting  these  roe  Jrcrents  end  to  eid  In  docuaont  Maintainability  each  pert 
is  presented  seder  separate  sub-section  title  pees. 
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TITLE  _ 


EC-792V 


MODEL  NO. 


0.8.  X 


EBVZLOPKBDT  FLIGHT  SIMULATOR 


Section  1.2.1 


Tha  f  alloying  section  Is  being  maintained  by  tbs  Otsl^a 
Integration  Vast  {toqalraossts  droop  of  tbs  Systems 
Engineering  Section. 


PREPARED  BY 
SUPERVISED  BY 
APPROVED  BY 
APPROVAL 


BSTZLQJMBrr  TEST  (date) 

RBQirouosirs  uxzs 


CONTRACT  NO. 


CHARGE  NUMBER 


•r-/'--  — 

VOL. 

NO.  »-79e* 

iCC*  1.2.1 

PAGE  t  OF  2 

J 
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1.2.1  pgysLOKsr?  rug:?  simjlatok  RK?uiRgs?r3 

A  development  flifwt  sirruiator  k-.oH  be  provicca  by  booing  for  preliminary 
dosign  verification,  herdvare  devcloprent ,  and.  crev  station  araluation. 

1.2. 1.1  Test  Objective  To  establish  and  confirm  vehicle  and  control 
system  requirenents  in  oroer  to  provide  the  doslred  handling  qualities  in  all 
regions  of  flight. 

1. 2.1.2  Test  Confl'-uretion  The  simulator  shall  consist  of:  a  fixed  bate 

pilot's  .t.  vit.. '  inatrurSat  displays* ,  a  2  axis  side  stick  controller , 

rudder  pedals ,  and  an  computer  representation  of  the  vehicle  end  control 

systems. 

1.2. 1.3  Test  Conditions  Use  simulator  shall  be  used  to  evaluate: 

(l)  Control  during  re-entry  v^ere  reaction  control  and  aerodynamic  control  is 
!  used;  (2)  Handling  characteristics  throughout  the  flight  corridor  Including 
hypersonic,  supersonic  and  subsonic  conditions;  (3)  Control  during  the  abort 
jfcase;  (4)  pilot  controls  and  display  requirements  evaluation* 
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1.2.2  TOl\!3C  FLIGHT  SIK^IATICT  (CrTP.IFVZ7')  TEST  REQUHUrTTS  The 

purpose  of  tho  crev  station  aevclopoent  prcrrtva  Is  to  develop  and  verify  the 
flldsr  crev  station  and  life  eurroart  eeuipcest  desim  to  provide  engineering 
test  of  tho  glider  subsystem  and  verify  pilot  perfornanee  under  *g*  fortes* 
encountered  during  Dyno-Coar  boost  profile  vlth  hypothetical  booster  for  a 
oaee-around  Mission. 


1.2.2. 1  Teat  Objectives 

1.  Crcv  Station  Pea  Ira.  Develop  and  vslidLste  the  crev  station  design  under 
yrr-ni  <uvt  ^wr»rgrr.?y  acceleration  conditions.  The  validation  vlll  Include 
the  functional  relationships  of  cockpit  arraageaent,  display  readability 
and  control  operability* 

e*  Bubsyetea  Englpscrlag  Analysis.  Investigate  end  verify  alr-vahiele  con¬ 
trollability,  abort- vehicle  controllability  and  air- vehicle  controllability 
vlth  stability  augseotatloa  failures* 

3.  Pilot  Perfanrmce.  Develcro  fixed  base  nun-aaehins  systea  perfernaace  la 
tha  air  venlele.  Pilot  perforaance  la  buek-uu  control  nodes,  vehicle 
handling  qualities,  pilot  workload,  end  pilot  fllgbt-Msnageaeat  dec  is  loss 
vlll  be  evaluated.  Pilot  performaec  baselines  vlll  be  Obtained  for 
eocperlsoa  vlth  flight  test  data. 


t.  Life  Support  and  Bloaedical.  Develop  and  verify  uodar  carnal  and  energency 
acceleration  conditions  the  adequacy  of  i  (a)  pilot  election  neat,  la  terna 
of  euppart  and  restraint  charaeterlatlca  and  body  positioning;  (b)  pilot 
full  pressure  suit,  la  tares  of  pressurization  functions,  eoefert  and 
restriction  of  noveaeatj  (e)  blonedlcal  ins  truaeatatlon  la  tem  of 
adequacy  la  supplying  Medical  Monitoring  data* 


Pilot  SuTT^ort  Activities,  Fbyslolo^cftl  Preparation  h  Checkout.  Develop 
ii-v  nFMentrci  stli  tinin.7  rcr  allot  insertion.  cotmtdows.  checkout. 


RTVl 


1.2. 2.2 


Teat  Configuration  (Coat'd) 

3.  Structure  will  be  in  accordance  with  Boeing  Drawing  23-50598,  Dyna-Soar 
Cockpit  Installation  -  KADC  Centrifuge  Unmodified  Two-Clabal,  Sheets  1-8. 

4.  Pressure  suits  to  be  supplied  as  GFAE  oinilar  to  David  Clark  APS -223 -2. 

5.  Communications  -  Interrelated  communication  network  between  all  teat 
personnel. 

6.  Medical  Equipment  as  designated  by  the  Aero-Space  Medical  Research  Laboratory 
(AS HD). 

7*  Photographic  Equipment  -  Two  T.V.  Caserns,  two  16  on  movie  cameras  —  one 
each  trained  on  panel  and  pilot  t  and  one  samara  for  a  till  ploture  of  panel 
at  burnout. 

1.2. 2.3  Test  Conditions.  Test  conditions  will  be  In  accord  with  those 
outlined  in  D2-00415,  Volume  II,  Crew  Station  Developoent  Phase  1(b)  Simulation 
Program  Technical  Data.  This  docuaent  includes  data  instrumentation  require¬ 
ments,  data  collection  program,  sisulated  mission  conditions,  run  schedules  and 
associated  performance  characteristics  of  centrifuge. 

1. 2.2.4  Data  Requirenents.  Data  requirements  are  outlined  in  D2-80415, 
Volume  II. 

1. 2.2.5  Report  Requirenents.  The  Dyna-Soar  System  Program  Office  -  ASD 
is  responsible  for  management,  scheduling  and  direction  of  this  program.  In 

(  keeping  with  this  responsibility  all  reporting  will  be  accomplished  by  this 
!  agency.  Boeing  will  provide  technical  assistance  for  preparation,  aaintenanee 
of  equipment,  analog  programming  and  assistance  during  teat  program. 
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1.2.3  yre?ng  nr.siog  nBMJgOR  KBrmcrarea 

An  air  launch  pro- ilia ' nation  ci;*ulrt©r  el  .  ill  be  ertiuxliahed  at  AFTTC  for  pilot 
training  end  air  launch  ties  ion  uiennirr.  Tie  ainulctor  shall  consist  of  a 
flxed-bcao  pilots  coroortncnt  vitb  instrument  displays  end  controls.  XLoctrlcal 
ccnversrtlaa  equipment  is  conjunction  vith  a  GFS  computer  shall  preoerrt  ainulotod 
air  launch  mission  profiles  for  pilot  training. 

At  the  conclusion  of  the  Dynanic  Flight  8l~ulrtlon  (Ccrtrifuro )  test  tho  crew 
station  equiponrt  shall  bo  installed  and  used  as  fine  A-baoo  flirht  airulator 
at  APFTC.  Booing  shall  update  portions  of  the  hardware  eo  required,  in  particu¬ 
lar  the  Instrumentation ,  for  delivery  to  A7T7C  end  shall  calntaln  end  support 
this  equipment  ss  required  by  AFITC.  Details  of  the  equipment  and  support  to 
be  fumiened  by  Boeing  are  to  be  presented  in  a  detail  specification. 

Detailed  requirenents  will  be  inserted  at  a  later  revision. 


3vv^t0  _ 


VI  *1 M  IOM 


Aver 


no  R-79* 


stc  1.C.3  I  p«c(  2 


THE  BOEING  COMPANY 


t 


NUMBER  BE-79B* _  MODEL  NO, 


TITLE 


Maura  1.2*4 


B*  follcYlng  tovtloe  la  baisg  oaintoimd  by  tba 
S»ai«n  IntacratloQ  T»*t  Itequlraoesta  Group  of  tba 
Syvtaao  losloocrlog  ftoctlcau 


PREPARED  »T 
SUPERVISED  BY 


approveo  ar 

RELIABILITY 
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A  ground  loach  lull  nicsisn  ur*  .  lin  simistor  e  :oll  bs  established  st  AFHTC  fa 
rr^^e,  ground,  and  flight  crev  intotrctlon  training,  Eliiton  planning,  end 
pilot  functions  analysis.  Tho  Simla  tor  shall  consist  of  s  fixrxi-bsno  pilots 
ocr-nartosnt  vith  Instrument  displays  ►nd  pilot  controls.  JQectricol  conversion 
erulucrnt  la  eonjvr.eticn  vlth  e  GFI  comp-ter  shall  presoot  eimlated  ground 
launch  Bissloo  profiles  for  pilot  training  ad  clssiaa  planning. 

Booing  shall  provide  equipment  for  the  ground  1  torch  alts  Ion  profile  nlnolrttor 
st  A FMC.  A  detailed  design  spsdflestlcn  shall  be  prepared  by  Basing  for  00 
approval  prior  to  fabrication . 

Do  tailed  requirements  vlll  be  inserted  st  s  later  date.  Flaming  refulroisnte 
are  contained  In  12-80577  • 
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l.j  prnROTT^'TM  THCT  KODfL  -  Divironcentol  teet  no  del*  vill  be  constructed 
ar.d  tooted  for  tilt  purpooe  of  verifying  eecondroy  power,  enrlronaenUl  control, 
cryogenic  cupply  and  water  vail  prrforu.Jicf»  •  Themal  and  operational  teete  vlll 
bo  conductod  In  accordanco  with  tho  notboda  *ud  procedure*  deecrlbcd  in  the  Envir¬ 
onmental  Teet  Model  Teat  Plan,  D2-00364.  The  sodel  will  conolet  of  two  parte. 

The  one  port  will  be  a  eirulated  eeconda r>  ^ower  bay  including  all  of  the  major 
functional  conponcnts  th.it  make  up  the  integrated  hydrogen  cooling  nnd  secondary 
povor  equlpncnto.  Interfacing  equlpcent  and  supporting  etructure  will  be  slcu- 
lated.  Tho  second  Fort  vill  be  a  full  scale  pilot  eoreartnent  Including  prototype 
or  thermally  simulated  etructure  surrounding  the  cocpartment.i  Ccnnartnent  atmos¬ 
phere  and  temperature  control  equipment  will  be  included*  Internal  e  department 
heat  loads  and  othor  interface®  will  be  sleuleted.  The  test  program  will  be 
conducted  in  the  eavlronncntal  simulator  chamber  at  Tulallp*  Tha  teat  results 
vill  be  docussnted. 

1.5.1  SECOYTm  PCVr3  BAT  TEST  -  Test  to  checkout  operation  of  the  environmental 
control,  secondary  povor  and  cryogenic  supply  subsystem  are  required  in  accordanco 
with  reference  (1).  These  operational  verification  testa  are  dependent  on  end 
shall  be  coordinated  with  preceding  environmental  control,  eecondary  power,  end 
cryogenic  supply  subsystem  teste  described  in  Yoluae  II  of  reference  (5). 

1. 5.1.1  Test  Objectives  To  demonstrate  end  verify  satisfactory  operation  and 
integration  of  the  equipment  in  the  s  soon  dory  power  bay  (environmental  control, 
secondary  power,  and  cryogenic  supply  subsystem)  under  thermal  and  pressure  condi¬ 
tions  simulating  orbital  and  re-entry  flight  environments. 

1. 5.1.2  Teat  Configuration  A  production  secondary  power  bay  will  be  used  to 
•endue  t  this  test.  It  will  be  eoeplete  with  water  walls  and  insulation.  Tho 
secondary  power  bay  will  be  supported  in  the  altitude  chamber  by  elilated  glider 
"hot"  structure.  So  skin  will  be  provided. 

1.3.1. 2.1  Major  portions  of  the  cryogenic  supply  and  environmental  control  nW 
systems,  and  part  of  the  eecondary  power  subsystem  will  be  installed  In  the 
secondary  power  bay.  The  following  production  lteaa  vill  be  included?  a  hydrogem 
tank  Mid  controls,  two  oxygen  tanka  and  control*,  two  R-O.  tank*  and  eentrole, 

I  tvo  AP&GU'a  (with  cold  plates),  a  glyool-vater  temperature  and  hydrogen  pressure 
control,  twr»  hydr&ullo  fluid  cooler*,  hydraulic  reservoirs  and  accusilators, 
inflight  nitrogen  purge  equlpcent,  valves  (fill,  vent,  shutoff  and  relief), 
umbilical  connections  end  water  wall  panels. 

,  1*5.1. 2.2  Equipment  which  is  part  of  the  above  subsystem*  but  not  located  la  the 

•  secondary  power  bay  will  be  simulated.  Water  may  be  used  in  plaoe  of  H-O,.  The 

•  fir*  and  safety  system  will  be  operated  from  e  boiler-plate  nitrogen  tahlc 

1  Production  penetrations  will  be  installed  through  the  water  wall  (wiring,  tubing, 
etc.). 

1.3.1.2.3  The  test  will  be  conducted  in  the  large,  hlgh-altitud*  teet  chamber 
In  Area  34,  Tulallp  Teat  Sit*  with  the  addition  of  euitablm  beet  laepe,  the  teet 
aatup  will  be  able  to  create  calculated  ecnditlone  of  altitude  and  temperature, 
hechanlcul  AGS  equlpcent  will  be  used  for  servicing  of  tho  oxygon,  hydrogen  end 
riy col  system.  A  dolly  will  be  designed  to  support  the  eotup  (including  heater#) 
ee  well  es  move  It  between  the  assembly  area  and  chamber. 

*If  available  end  operable. 


OCVTUO  . 


vayjV/Vgr  |voc 

«0  K-792b 

l«4  1,3 

• 

VI  4JM  IIM 


I 


l.J.l, J  feat  Conditions  Testing  will  be  in  tvo  phAeee.  Phaee  I  vill  be  ground 
eorvlce  verification  cad  oca  level  operation*  rhaoo  11  vill  deaonetrate  eatie- 
factory  pcrforocnco  of  the  interrated  eecondary  power,  enrlronnental  control,  and 
cryogenic  eupply,  and  fire  and  aufety  eubiyeteaa  during  a  ground  launch  cleolon* 

A.  Phase  I*  Crour.d- Service  Verification  and  8er.  U**l  Perforrancc 

The  oxygen,  hydrogen,  and  glycol  systems  vill  be  eervlccd  udrg  Kechanioal 
AC2  equipment.  She  tine  required  tc  fill  the  eye  tea  vill  be  eetabliahed* 
Glider  inatruseatatlon  vill  be  evaluated  in  determining  tank  quantities  and 
qualities.  The  integrated  rysted  vill  thm  be  operated  at  saa  leval  to  dason- 
strata  satisfactory  pre-launch  operation. 

1.  Phaao  II,  Ground  Uurch  Terificatlon  Tests 

Phase  XX  testing  vill  ba  an  extension  of  the  sea  lsvsl  taata  in  Phase  I. 
leat  leaps  vill  provide  a  calculated  and  prograsced  tesperature  dietributieo 
on  the  support  structure  end  the  insulation.  Tbs  steac  ejectors  in  conjunc¬ 
tion  with  the  heat  lenps  vill  provide  sisals ted  orbit  end  re- an  try  profiles. 

l.J.l.b  Data  Reculraecnts  Data  requlrsaents  vill  be  inserted  so  they  hecoss 
available. 


1.  J.1.5  Report  Requirements  Report  requirecente  vill  be  inserted 


available 


1.3*2  pna?*s  COTAHTrerr  cnr IRO^CTAX  TESTS  The  purpose  of  this 

test  le  to  observo  the  pcnorc^nco  of  the  active  end  passive  pilot's  cospart- 
cent  environaentol  protection  equipment  In  slaileted  Dvno-Soar  orbital  and 
re-entry  pressure  and  temperature  environments.  The  results  of  thio  test  vlll 
verify  the  ability  of  the  subsystems  to  provide  a  habitable  conportnent  environ* 
cent  In  the  severest  heating  end  pressure  conditions  anticipated. 

1. 3*2.1  Test  Objectives  The  specific  objectives  of  this  test^ere 

etcsanrlcod  as  folio  vet 

1.3.2.1.1  Water  Wall  Demonstration 

1.  Determine  the  effect  of  the  foocetry  of  the  exhaust  steam  flow  path 
(through  the  annular  space  between  the  pilot's  cohort  cent  vail  and  the 
glider  outer  skin)  on  the  water  wall  installation  boll-off  rates. 

2.  Assure  that  adequate  water  wall  protection  has  been  presided  for  nil  pilot 
compartment  heat  shorts. 

3*  Provide  a  basis  for  estimating  the  stesm  rates  that  result  fron  almlllar 
structural  geometry  in  other  glider  locations. 

t.  Demonstrate  that  adequate  quantities  of  water  and  euffiolent  structural 
durability  have  been  provided  in  the  individual  water  vail  panels,  and 
consequently,  verify  the  ability  of  the  cocplete  water  wall  Installation 
to  provide  adequate  end  reliable  cooling. 

1. 3*2.1 .2  Temperature  Profile  Studies 

1.  Obtain  the  temperature  profile#  of  the  compartment  valla,  compartment 
supports,  and  of  equipment  located  within  the  compartment  that  remit 
from  simulated  aerodynamic  heating  and  compartment  Internal  heat  leads. 

2.  Insure  that  all  heat  aborts  and  areas  of  h Jgfc  heat  transfer  have  beam 
aeoounted  for  In  the  design  of  the  water  wall  Installation. 

3.  Compare  the  temperature  profiles  that  result  from  the  toste  to  the  estimated 
compartment  wall  and  equipment  temperatures  that  v are  employed  as  design 
criteria. 

1.3*2.1.)  Compartment  Leakage  Teet>‘  Verify  the  integrity  of  the  oompartment 
walla,  seals,  hatches,  external  oonneotlons  and  Interconnects  in  a  range  of 
temperature  and  pressure  differentials  across  the  oompartment  walls  by  deter¬ 
mining  quantitative  compartment  leakage. 

1. 3*2,1. 4  fisvlrosaental  Control  Equipment  Performance  Teste 

1.  Demonstrate  satisfactory  operation  of  the  compartment  oooler,  deelec  amt 
dehydrator,  air  ducting,  end  environmental  oontrcl  oxygen  and  nitrogen 
equipment  located  within  the  compartment. 

2.  Verify  that  the  heat  source  supplied  by  the  pilot's  compartment  to  the 
glycol  tooling  loop  le  within  dealgm  requirement  Units. 
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1.3.2. 1.4  (Continued) 

3.  Demonstrate*  that  the  pilots  eonpartrent  active  environmental  control* 
eyotcn  will  provide  the  tenporature,  preooure,  and  Ktcoopherc,  necessary 
to  sustain  lifo  and  provide  cooling  for  avionic  equipment,  instruments, 
end  control*  in  a  range  of  simulated  aerodynanio  heating  and  internal 
heat  loads. 

4.  Demonstrate  the  flexibility  in  the  design  of  the  equipment  by  obtaining 
the  objectives  of  (2)  above  with  the  equipment  in  the  emergency  node  of 
operation,  and  by  o isolating  equipnent  failure. 

5*  Eetablieh  the  extent  to  which  the  heat  sink  provided  by  the  compartment 
equipment  con  be  utilized  to  provide  emergency  cooling,  and  verify  that 
the  established  emergency  procedures  make  the  best  use  of  that  heat  *ink 
and  provide  the  longest  emergency  period* 

1 .3*2.2  Toot  Confirmation  A  production  pilot* »  compartment  with  a 
complete  water  wall  inatallation,  all  external  plumbing  and  wiring  interconnect* , 
end  the  window  installation  and  internal  equipment  as  defined  below  will  be 
mounted  in  the  forward  portion  of  a  production  Dyno-iioor  glider.  This  assembly 
will  be  placed  in  a  large  vacuum  chamber  with  ite  aft  end,  (See  Figure  I), 
facing  the  chamber  pump  suction  inlet,  and  it  will  be  heated  with  radiant  heat 
lamps.  The  test  model  ie  further  defined  a*  follows i 

» 

1. 3*2.2. 1  Teat  Kodel  Structure  The  test  model  structure  will  provide  the 

heat  input*  to  the  compartment  and  water  wall  installation  that  occur  as  a 
result  of  the  elevated  outer  akin  temperatures.  For  this  reason  it  shall  he 
ooapoeed  of  parte  identical  in  geometry  and  thermal  capacitance  to  a  production 
glider  fuselage  and  wings  from  glider  station  176  to  glider  station  300,  (See 
Figure  II)* 

* 

1.3* 2*2.2  Test  Kodel  Subsystems  Tho*e  glider  subsystem  components  such  as 
the  forward  landing  gear,  which  significantly  affect  the  thermal  response  of  the 
test  model  shall  be  simulated*  I 

1.3.2.2.3  Water  Wall  Installation  Jomplste  acts  of  production  water  wall 
panels  for  the  pilot's  compartment  and  the  windshield  cover  best  shield  shall  be 
provided  for  this  test* 

1.3.2.2.4  Pilot**  Compartment  Structure  and  Equipment  A  production  pilot's 
1  compartment  with  all  windows,  hatches  and  seals  integral  to  the  compartment  wall 
•  will  contain  the  equipment  te  be  tested.  Tl»#  equipment  is  composed  of  those 

portions  of  the  environmental  control  subsystems  that  control  end  offset  the 
compartment  environment.  The  equipment  is  summarized  as  follows* 

1*3.2. 2*4*1  Produotlon  Equipment  ! 

1*  Compartment  Pressure  Control  Components 

2*  Pilot's  Comportment  Environmental  control  package  (cooler  unit,  heaters, 

T?2  4  C»2  Equipment  Components)  and  Controls 
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1.3. 2. 2. ^.1  (Continued) 

3.  Dessicant  Dehydrator 

4.  A11  duct  lag,  diaphragms,  plenums  and  bulkheads  which  control  air  flow  and 
distribution  within  the  coarpartoent. 

1.3. 2. 2. U. 2  Simulated  Iqulpment 

1.  Major  electrical  and  avionic  heat  leads  such  as  the  TR  unit,  blocking  diode, 
forward  power  box  and  flight  controller. 

2.  Pilot's  Sait  •  An  operatic  a  isolator  with  flight  configuration  pressure  and 
flow  controls. 

;  3.  Panels  and  containers  which  Influence  air  flow  such  ss  the  pilot's  ssat  or 

instrument  panel  (as  opposed  to  those  which  control  air  flow  as  part  of  the 
enrlropmantal  oontrol  spates,  paragraph  1.3. 2. 2. 3*1)* 

b.  instruments  -  A  resistance  si  ml  at  Ion  of  Instrument  heat  loads. 

1.3.2. 2. 5  Special  lest  Equlfmemt  Three  categories  of  equipment  will 

be  needed  for  this  test.  They  erei 

! 

1.  that  equipment  necessary  to  srpplp  coolant,  gases  or  electrical  power  to 
the  pilot' a  compartment  equipment  (Baa  pcoragraph  1.3.2.2.A). 

2.  The  equipment  and  fixtures  neo eeaarp  to  support  aad  transport  the  teat  model. 

3.  The  Jigs  and  fixtures  nsoesssrp  to  support  heating  leaps. 

!  1.3.2. 3  lest  MathoA  The  test  model  will  he  installed  la  the  large 

environmental  test  cius-ucr  located  at  the  Tulallp  Test  Site  where  Its  exterior 
l  surface  will  be  exposed  to  the  pressures  end  temperatures  conditions  typical  of 
1  a  lfcma-8oar  re-entry  profile.  The  operation  and  performance  of  the  test  model 
will  than  be  observed  as  it  reacts  to  tba  jn  0,  Tamed  aerodynaanio  heat  load  and 
internal  hast  leads  which  will  be  furnished  bp  the  operating  systems.  Three 
Qjma-Boer  re-entry  profiles  will  be  aimulcted  for  these  tests.  Typical  tempera¬ 
tures  and  pressures,  correlated  with  tlms,  that  occur  during  these  profiles  are 
shown  in  Figures  HI  A  IV. 

I 

I.3.2A  Instwmmmtstlom  and  date  requirement e  oar  be  broken  into  the 

broad  categories  of  temperature,  pressure,  flow,  chemical  composition  and  weight. 
All  shall  be  correlated  with  time. 

1.3.2.4.1  ToBosrature  Maaahrements  These  measurements  shall  consist 

I  primarily  of  high  temperature  naagurmeest,  0  to  XSocPp,  of  the  teat  model  akin 
1  (theca  eeneare  will  be  used  to  control  the  closed  loop  electrical  heating  system), 
of  structural  temperatures  (to  locate  heat  shorts  end  verify  heat  transfer 
1  estimates),  and  of  steea  temperatures  in  the  annular  specs  between  the  oonpart- 
1  meat  well  end  test  model  outer  skin.  <  However,  lower  teeners tures  such  as  com¬ 
partment  atmosphere,  glycol  cooler  differential,  and  various  equipment  tempera- 
1  tuzee  will  also  be  measured. 
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1*5* 2. 4. 2  Prossnro  Measurement  The  pressure  ertemal  to  the  test  model  vill  he 
the  pressure  to  which  the  chamber  is  controlled.  It  is,  therefore,  a  primary 
measurement  in  tho  range  of  0.10  to  760  nm  Hg.  Other  important  measurement*  will 
be  annular  space  steam  pressure,  oompartmcnt  proanuro,  and  thoao  pressures 
necessary  to  control  the  pilot* c  0 2  and  Rg  supplies. 

1.3*2. 4. 5  Chemical  Composition  The  chemical  composition  of  the  pilot  oompart- 
ment  atmosphere  will  be  obtained  for  at  least  one  profile  and  the  percent  oxygen 
end  water  vapor  will  be  obtained  for  all  ruhe. 

1.3. 2. 4. 4  Plow  Measurement  Qaa  flow  from  the  compartment  pressure  control  syatei 
flow  through  the  compartment  cooler  fan  (air)  end  heat  exchanger  (glycol  water), 
and  various  flows  in  the  air  duct  distribution  syeten  vill  be  measured. 

1.3* 2. 4.4  Weight  Eaoh  water  wall  panel  vill  be  weighed  at  the  boginning 
end  of  each  tost  run. 


1.3.2.4.3  Report  Requirements  The  following  reports  shall  be  prepared! 

1.5*2. 4. 5.1  Preliminary  Report  A  preliminary  report  ahull  be  pro  pared,  iomedle 

following  each  tost  run.  This  informal  report  shall  contain  the  following  infor¬ 
mation  and  it  shall  be  written  so  as  to  supplement  the  detail  teet  pim.  The 
following  Information  is  the  minimum  requirement.-  * 

1.  Test  Configuration  ^  i-  '■>*>  VwStAi**''  . 


2.  Test  Results  cad  Preliminary  S*W  ^  ^  ■  .  ►  *1  +.  . 

•  ••••  **•  -■*  ;v:V *  V  &  t  ■  #L  V  *  ■  '*  i* 

3.  Teat  Discrepancies  in.  yV  . '• V?-  +■'  ‘w  **  J  ■ 

tf-v-  A  ?>f.  vu.  • 

5*  Recommendations  to  Correct  i’ost  .Discrepancies.  >. Vk  *,•  V  ■  _ .  % '  .v*V 

,  .  *.  -  .  ••  •  •  *  ■■  -•  -  v  ' ;  ■  -  <"»>•-  1  •  ’’  -  • .’  '■ 

.  *  •-■._•••  .  •  •  .  :  .  •  »  ■  •  '  . 

1. 3*2.4. 5*2  Test  Analysis  Report  This  report  shall  be  prepared  as  testing 

pre.-xessec.  It  shall  contain  tho  completo  teot  results,  and  in  addition,  it  V- . 

ahull  contain  as  ttinir.mi  requirements  1 

.  •  *  . .  •  i  •  •  •  .  * 

1*  An- explanation  of  the  methods  used  to. correlate  pilot  compartment  water  wall  ." 
tact  roculte  to  verification  of  the  entire  water  vail  oyctem.  .  .. , 

•  *  *  t  *.  ’  ■  1  •  [  *  '  ** 

2.  An  explanation  of  the  testing  mothods  and  a  statement  regarding  the  accuracies 
0 1  the  test.  .  /.  ,•  •  ^ 


J*  A  comparison  of  test  roculto  with  analytical  heat  transfer  estimates,  and 
recommended.  changes  regarding  future  testing  or  analysis.  .*  ^ 

4.  L  ocmplcte  list  of  tost  model  oouipnfent  discrepancies  with  the  corrective 
action  taken.  /  :  ■ 

*  ,  «-  .  r-  “  1 

?  '  "  V  *  t  “I  -  \m-  M,  t.  -  ,  tf 

5©  A  jdomplete  list  of  tost  equipcAt*:  **  *- 

•  ;  «  tmi  #■  ■  "  "  ■ 

n  4 

6.  A  complete  data  rcfsTwist,  ■  f  \ 


*♦»  44)17 


4-121  *(XU»  DAT* 


Figure  3 

Typicol  Time  -vTemperoture  Histories 
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,4  .annAwss  ATT)  cc?rrRQL  pgynjorsirr  ?oikl  tot:  RsotyiRggira  The  ai* 
of  the  CuiArxco  txd  Control  Development  lxy>oi  is  to  prorice  a  roans  f Jf 
Into att. tliv  tna  gul&cnce  and  flight  control  aubsystem  in  cn  *£fnrt 
opticixo  over  nil  control  systca  performnca  end  reliability.  T*13 
involve  Into -rat  Ion  of  those  subsystem  corrprisiBc  the  control  loops  Including 

cockpit  ta.uS.nt.  tna  .«trota,  pilot, 
tot  ion,  actuation  devices,  and  vehicle  dynnrJ.cs.  The  Guidance  5®”**°* 
Dovolcnnent  Model  vill  provide  th.e  only  facility  for  operation  of  the  vehicle 
control  subsystem  togother  prior  to  installation  in  the  vehicle. 

1.4.1  Test  Objectives  The  peneral  objective  of  these  tests  ia  to  decon- 
strste  that  tne  various  cubsycte  -s  which  sake  up  t  e  control  loop  (Inertial 
ruidanee,  flight  control  electronics,  control  equiprents,  di®-<7Ay*'0114 
Slot)  operate  corpotibly  one  with  another  and  as  an  integrated  syrter  that 

fulfills  the  design  requirements . 

!'±'2  Test  <y»*lwtlon  The  Cui dance  and  Control  Dsvtlojnent  Ksdel 
(oedr-O  shall  bo  compose  1  of: 

1.  An  «"»W  computer  which  will  be  programed  to  represent  a  six-degree-of 
freedoa  siiulstion  of  vehicle  dynamics  sad  else  to  provide  standby  ena- 
logs  of  the  various  aquiprecta  (Ps  eoeputer  capacity  shall  be  equivalent 
of  tvo  EASZ  cosputcr  consoles  with  a  high  proportion  of  non-llnecr  e<juij>- 
■snt. )  The  analog  eoeputer  shall  be  required  on  a  full  tine  baala  to 

support  the  GACDM. 

2.  A  cockpit  nock-up  which  includes  pilot  seat  and  restraint  systen,  con¬ 
trols,  display  lnstruMBts,  and  pilot. 

3.  Mock-ups  of  the  control  surfseee  with  prototype  hydraulic  actuation  eysten 
including  servo  electronics. 

4.  sieulatlon  of  the  booster  controls. 

5.  Sirulation  of  the  reaction  control  systee. 

6.  Actual  prototypes  of  the  guidance  and  flight  control  electronics. 

sssery  to  inter-connect  glider  hard- 


I 


L 


7.  Signal  conditioning  equipcent  ae 
vare  with  the  analog  simulation. 

8.  Rnsote  control,  interlock  circuitry#  *Bd  systems  test  aquljwnt  to  operate 
•cd  check  out  tie  G4CDK. 

9.  The  woesssry  wiring,  etc.  to  for*  a  realistic  nock-up  of  the  vehicle. 

10.  Prototype  hydraulic  power  supply  and  distribution  eyvten- 

11.  Laboratory  instruments  and  equipcent  to  support  the  teats. 

1.4.1  Conditions  Irototype  nods  Is  of  the  guidance  and  control  elect¬ 

ronics  shall  be  late'itted  one  with  another  end  with  the  vehicle  ccntrol^ele- 
Dects  as  sirulcted  in  tre  Oil  dance  and  Control  Dcvalojcent  Model.  A  J  clast 
SS/if  m3t  conditions  and  nodes  shall  be  simulated  to  establish  oo=*atl- 
ble  operation  of  the  subsystem .  Specific  conditions  of  test  follow: 


£90*  s *  a  |v0t 

| XC-792* 

1  ..  >  K 

i  .  p 

i  .  ir> 


r 

1.4.3  (Continued) 

^  1  y'  Tte  operational  compatibility  of  the  Inertial  Guidance  Gystea  (ICS)  vlth 

tiie  cockpit  displays  alall  be  verified  by  dcnonHratlng  that  excitation 
of  tne  io  results  in  proper  indications  at  the  displays. 

2.  The  compatibility  of  t?.c  hydraulic  povor  supply  vlth  the  ttnual  night 
System  shall  be  demonstrated  in  conjunction  vlth  Manual  Flight  Control 
Testing. 

3.  Electrical  and  functional  circuit  compatibility  of  the  Flight  Control 
Subsystem.  Electronics  (FCSZ)  vlth  the  cockpit  displays,  side  stick  ccn- 

*  troller,  rudder  pedals,  reaction  controls  and  surface  controls  shall  be 

demonstrated.  Jtespoase  of  the  systems  to  proper  input  signals  shall  be 
evaluated. 


k*,  Compatibility  of  operation  and  performance  betveen  the  Primary  Guidance 
System,  displays,  and  FOSE  shall  be  demonstrated.  Response  of  the  control 
elements  to  typical  guidance  system  excitations  shall  be  evaluated. 

/ 

3!  Integration  and  evaluation  of  the  complete  guldawre  a nd  control  systee 
shall  be  perforned  at  various  flight  conditions  which  are  typical  of  all 
conditions  to  be  encountered  in  act  al  test  flights.  The  choloe  of  exact 
conditions  to  be  simulated  vlll  depend  on  the  final  definition  of  flight 
trajectories,  farts  shall  be  run  to  accomplish  the  following: 

a.  verify  that  no  electrical  or  mechanical  couplings  or  interactions 
exist  betveen  control  sad  guidance  subsystems  that  vlll  degrade 
systea  performance  to  an  unacceptable  level. 

b.  To  aeasure  vehicle  response  characteristics  cad  deconstrete  that 
the  prototype  hardware  performs  In  accordance  vlth  spec  If  ieet  lone 
In  Maneuvering  the  vehicle  end  adhering  to  the  trajectory. 

c.  To  evaluate  vehicle  dynanle  behavior  and  verify  that  performance 
conforms  vlth  specifications  for  stability  margins,  tAxlrut  rates, 
accelerations,  etc. 

d.  To  evaluate  the  transients  vhleh  occur  at  the  tins  of  svltchlog 
betvsan  prlcary  and  back-up  guidance  and  vhen  switching  betvesn 
autocat lc,  augmented,  or  aanual-dlrect  central.  All  switching 
combinations  possible  in  the  final  guidance  end  control  configuration 
shall  be  considered.  Effects  to  be  examined  are  control  instabilities, 
structural  loading,  trajectory  deviations,  etc. 

6.*’  The  combined  reaction  of  the  pilot  and  subsystems  to  guidance  cad  flight 
control  e^rui-cent  malfunctions  and  the  resultant  effect  cn  control 
stability  and  dsviations  to  flight  trajectory  shall  be  evaluated  for 
both  eaeual  and  automatic  control  sedes.  The  sffectivenscs  of  erergemy 
control  procedures  in  nlnlnltlng  the  effect#  of  egulpeent  malfunctions 
shall  be  evaluated. 

?.  Special  characteristics  of  the  guidance  and  control  systea  that  any 
affect  system  performance  shall  be  studied.  Characteristics  to  be 
I  studied  are : 


1.4.3  (Continued) 

7. ''a.  ar-all-iignel  charocterietice  of  the  flight  control  eyat«a,  including 
deed-bend  and  hyrteraele  effects. 

b.  Kon-linem-itica  in  t<o  guidance  and  control  ay  a  ton,  such  mi  gala 
and  aeturctlon  c.  arcctcrittica  of  the  aorvo  Talvca  and  octustora, 
dynamic  range  of  amplifiers,  ate. 

0.  80m  tatting  cay  be  required  to  support  mission  planning  euch  aa  deter- 
rtrirg  mini  of  proxas'-lrv  desired  caneuvara,  and  verification  (using 
the  actual  hardvara)  of  vehicle  response  characteristics  to  auch  pro- 

1.4.4  Data  Baquirenenta  10  be  determined  end  iaeerted  vbsn  available. 

1.4.5  Report  Beeuirwaeata  To  be  determined  and  inearted  ehen  available. 
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1.5  IT.CAFE  AKD  SPBVIVAL  SYSTEM  AfO  EEAT  SHIELD  JgTHSCn  SYSTEM 

TtZ  7  RSpOIR?3CI,TS  (SLED  TLSvS)  tne  eccape  qratea  concept  requires  desoast  rat  ion 

of  the  functional  cospatlblllty  between  the  subsonic  ejection  seat  systes, 

Slider  escape  hatch,  and  personnel  protection  aystoa. 

The  performance  of  the  Beat  Shield  Jettison  Systes,  while  functionally  Independent 
of  the  escape  eystea,  will  be  deooaatrated  during  the  same  test  sequence*  This 
is  done  to  take  advantage  of  the  sled  fixture  and  track  facilities  availability. 

1*5*1  Teat  Objectives.  (1)  To  Terify  satisfactory  perfonance  of  tbs 

subsonic  ejection  sequence  including ;  jettisoning  the  glider  escape  hatob, 
ejecting  the  seat,  separating  an  ins t ruse n ted  test  figure  and  survival  kit  fro* 
the  seat,  and  deploying  the  recovery  chats* 

(2)  Te  verify  satisfactory  perfornancs  sf  ths  window  heat  ahleld  jettlaoa 
aysten  under  typical  dynamic  loads. 

I 

Prior  to  conducting  ejection  ayaten  sled  runs  a  deaonstrntion  of  static  firing 
of  ths  escape  hatch  jettison  syntea  will  be  required. 

1.5*2  Test  Co aflru rations.  Ths  sled  teats  will  utilise  governaent 

truck  test  facilities  (inwards  Air  fores  Bess)  and  a  suit,  bis  test  sled,  fabri¬ 
cated  by  Boeing  to  be  adaptable  ts  track  slippers  end  propulsion  pusher  sled 
supplied  by  tbs  test  facility.  The  test  aochaniss  will  be  comprised  of  tbs 
ejectlos  seat  aad  survival  systes  and  a  pressure  suited  anthroposorphic  itnmqj 
installed  within  an  enclosure  simulating  dimensionally  and  aerodynamic  ally  tbs 
cockpit  and  upper  surface  of  the  Dyaa-Goar  glider  from  the  nose  te  the  back  of 
the  pilot  compartment*  This  structure  is  te  include  tbs  glider  escape  batch 
and  release  mechanism.  Tbs  window  heat  shield  and  jettisoning  system  will  be 
installed  on  the  aled  for  the  beat  ahleld  mam. 

The  same  glider  sled  structure  will  be  used  for  static  firing  ef  the  escape 
hatch  jettison  systes.  The  latter  testing  will  be  conducted  in  the  Seattle  area. 

1.5*3  Tent  Conditions 

Condition  It  Inree  static  firings  of  tbs  escape  batch  will  be  conducted  in  tbs 
Seattle  area  to  deaoastrate  proper  ialtiatloa  and  separatlen  characteristics. 

The  hatch  will  be  tethered  or  otherwise  recovered  te  chance  ef  hatch 

or  aled  damage. 

Condition  III  Three  ejection  system  sled  teat  runs,  with  ejection  seat  and 
escape  hatch,  shall  be  programmed  for  air  velocities  of  70,  400,  and  510  knots 
respectively.  De  no  not  rat  ion  of  successful  ejection  will  be  required  et  each  ef 
these  velocities.  A  fourth  ejection  system  run  will  be  prsgrasaed  In  initial 
planning  for  use  as  required  for  re-rua  or  for  dssoastrstloa  of  ejection 
capability  under  aceeleratloa  conditions. 

i 

Condition  ITI»  Three  windshield  best  shield  sled  test  runs  will  be  coadueted 
at  velocities  to  be  determined,  If  practical,  these  will  be  eon  bleed  with 
ejection  systes  runs,  however,  initial  planning  will  consider  ths  seed  for 
three  additional  sled  ruse  for  this  purpose. 
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1.5.1*  Puts  Roqulre’scnta,  .  .  . 

Condition  1 1  TT»oPoxerok..fTlch  speed  photographic  oorerage  of  hatch 

Hatch  thruster  and  faatener  initiator  circuit  current  and  thruater  stroke. 


Condition  III  Tine  referenced  photographic  coverage  to  record  trajectory  of 
tsc  escape  hatch  and  ejected  tsaaa,  parachute  deployeeat,  pilot  figure  deflec- 
ticaa  during  catapult  firing  and  clearance  of  the  ejected  nano  a a  it  paasea 
through  the  hatch  opening* 

The  anthropoaorphic  dunaj  a  hall  be  inatru  seated  to  record  acceleration  forces 
during  ejection* 

The  escape  hatch  jettisoa  ayatea  shall  be  instrumented  to  record  thruster  and 
fastener  ignition  circuit  current  and  thruster  stroke  va  tine* 

Condition  III:  Tint  referenced  photographic  coverage  to  record  vindoe  heat 
sale Id  operation  and  trajectory* 

The  window  heat  shield  jettison  ayaten  shall  be  instrumented  to  record  actuator 
stroke  sad  pressure  va  tins* 

Condition  Ii  A^Hf of  doUil  toot  .cUrlti..,U.tr.«lU 
and  reduced  data  will  be  prepared  and  submitted  by  the  *oeing  testing  activity 
within  ow  so nth  of  completion  of  testa* 

Conditions  II  and  III»  Interin  teat  reports  ^ 

contractor"  (labor Aircraft  Corporation)  after  each  sled  run  outlining  teat 

condition,  teat  reaulta.  failure  anely.*.  ef  the  -Jection gUm 

action  preparatory  to  the  next  runs.  These  reports  will  forward  preliminary 

reduced  data  for  all  aysteas  tested* 

A  fUol  toot  roport  will  bo  proporod  *ob«lttod  to  Bo.l=c  bj  th.  t.rtlo* 
controetor  to  do=»»t»to  tb»t  porforwaco  roipilro»oU  of 
Vera  not.  This  report  will  also  contain  daU  necessary  for  Booing  to  report 
on  qualification  of  the  Boeing  ltesa,  hatch  and  hast  shield  jettison  ayaten* 
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The  following  section  1*  being  maintained  by  the  Transition 
Configuration  Group  of  the  Glider  and  Transition  Design 
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1.6  ACCELERATION  ROCKET  STAPHS  TEST  RB^UIRZ?Z!7T3  The  Glider  Sopere- 

tion/Eacape  System  concept  requires  demonstration  that  the  acceleration  rocket. 
Its  controls  and  mounting  are  satisfactory;  end  that  tho  abort  vehicle  soparm- 
tlon  transient  porfonao  satisfactorily. 

1.6.1  Test  Objectives  To  demonstrate  the  separation  sequence  during  a 
full  scale  transition  section  staging  tost.  To  include  verification  of  the 
acceleration  rochet  start  transients,  blast  port  cover  release  end  ejection, 
separation  of  the  transition  bo c tlon  at  the  abort  separation  piano,  thrust 
vectoring  controls,  engine  mounting  provisions,  transition  structure,  and  the 
acceleration  rocket  hydraulic  ays  tea. 

1.6.2  Test  Oonfimrotion  Die  test  configuration  shall  include  produc¬ 
tion  or  prototype  articles  consisting  of  the  glider  acceleration  rocket,  all 
rocket  controls  end  circuitry,  transition  structure  (Including  blast  doors  and 
blast  shield),  hydraulic  system  Including  the  actuators  and  servo  valves;  *n 
devices,  mechanisms,  end  circuitry  used  to  control  and  sequence  separation  and 
thrust  vectoring. 

The  test  set-up  shall  be  In  a  horizontal  configuration  vlth  provisions  for 
separation  of  the  simulated  booster  section  in  a  tine/ distance  sequence  to 
simulate  actual  glider/boos  tar  staging  during  Initial  breakaway. 

1.6.3  Test  Conditions  The  functionally  integrated  glider/booster  tran¬ 
sition  section,  acceleration  rocket,  thrust  vectoring  provisions,  end  the 
simulated  booster  section  shall  be  tested  as  follows: 

Prior  to  firing  the  acceleration  rocket,  a  functional  test  of  the  acceleration 
rocket  hydraulic  eysten  shall  be  conducted  with  typical  flight  control  elgaala 
to  the  servo  valves.  The  teat  ehall  oonsist  of  a  simulated  transition  section 
staging  sequence  including  acceleration  rocket  ignition,  blast  port  cover 
release  cad  transition  separation.  Plight  control  signals  to  the  servo  valves 
will  be  initiated  to  vector  the  rocket  engine  during  rocket  operation.  The 
design  adequacy  of  the  transition  separation  and  acceleration  rocket  control 
shall  be  demonstrated. 

After  each  test  the  acceleration  rocket  thrust'  vector  hydraulic  system  t>^1  be 
Inspected  for  damage  and  leakage  followed  by  a  functional  test  to  determine  any 
changes  in  performance. 

1.6. k  Oats  Requirements  Pressure,  temperature,  vibration,  and  acousti¬ 

cal  measurements  shell  be  made  at  various  locations  throughout  the  test  vehicle 
during  the  rocket  start  transient ,  and  steady  state  operation. 

i 

Data  shall  be  obtained  to  verify  proper  rocket  noztle  deflections  consistent 
with  thrust  vector  control  signals.  '  Bast  test  examinations  will  determine  the 
adequacy  of  rocket  mounting  structure,  transition  section  structure,  jet  blest 
protective  devioee,  and  equipment  mounted  in  the  transition  compartment. 

Acceleration  rocket  hydraulic  system  data  requirements  era  shown  below: 
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1.6.  V  (Continued) 

i  EESCRIPTIOU  of  MBASURE.'EET 

RALaH  o? 

TIOH  RE£|D 

ACCURACY  OF 
"ARIABLB 

fREalfcliY  OF 
VARIABLE  CPS 

RilQUIRKD 

SA-’PLE  rati 

Brs 

ACCELERATION  ROCKET 

BID  SYSTEM 

1.  Vibration  at  the 
Actuator  Attachments 

TO  BE 

DBTZRIOXKD 

2.  Accumulator  Rydrculic 

Pressure 

0-4500 

psi 

2.5 

40 

200 

3.  Rrdraulle  System 
Pressure 

0-4500 

pel 

2.5 

40 

200 

4.  Rydraullc  Syaten  Flov 
Rate 

0-5  OFM 

5 

10 

50 

5*  Reservoir  Fluid  Temp. 

20-400°F 

2.5 

1 

6.  Pump  Fluid  Tamp. 

20-400°F 

2.5 

1 

7.  Syetea  Pressure  Line 
Fluid  Temp. 

20-400°F 

2.5  * 

1 

< 

8.  Rydraullc  Actuator 

Case  Temperature 
(4  Actuators) 

10-900°F 

1 

1 

2.5 

1 

i 

• 

1*^*$  Report  Recmirenents  Progress  acolnat  test  sehe<hilai 

flccnt  problaaa  s*.all  be  reported  by  the  test  conductor  Is  status  « 
final  report  shall  be  prepared  and  submitted  vlthln  one  month  of  tei 

1  and  slgnl- 
jports.  A 
rt  completion. 
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1.7  OLngR  BU3SYBTP3  HfTBORATIO^  TEST  KBCUIRghgrra  This  section 

contain*  requirements  lor  too  bo  cr.Tiny  ru~  testa  to  t»e  perxorned  on  the  first 
glider*  proceedin'*  thru  the  Systems  Intention  Laboratory  (ciL).  These  ere 
’one-of-a-kind"  engineering  teat*,  over  end  eoove  the  systen  level  functional 
teete  porforoed  on  each  glider.  To  ro iterate,  theee  requlreoente  ere  for 
engineering  te*t*  over  end  above  thn  systec  level  functional  (repetitive) 
teat  requlrenente  contained  In  hook  font  drwlngi  21-81001  thru  21-81025. 

Bill  MCtloo  contain*  requinecent*  for  those  test*  to  be  performed  on  the  gna*» 
ad  of  e  scope  such  that  separate  eubseetioo  identity  Is  not  varranted. 

1*7.1  Te*t  Objective*  To  nets  the  glider  vith  its  0001  and  to  verify 

the  functional  cocmctibility  of  installed  gild***  subsysteos  vith  theaeelues, 
vith  the  tran*itlon  auction,  ad  vlth  the  0C0I.  To  analyte  test  procedures 
ad  refine  requirements  for  future  repetlUre  eyetea  level  functional  teete. 

1*7*2  Tort  Configuration  A  eoqalete  glider,  forward  transition  sec¬ 

tion,  e  set  of  grounu  operational  equipment  (OCOX),  end  ulsooilaQoes  ground 
servicing  end  handling  equipment  ahull  be  required.  The  glider  ehati  be  fully 
assembled  vith  ell  equipment  laetelled  end  operational  vith  the  exception  of 
explosive  ltecs  vhlch  vlll  be  slanletcd  vith  Inert  unite.  The  oooplete  glider 
along  vith  ell  0008  required  for  glider  checkout  vlll  be  eeeeshled  In  the  8XL 
testing  facilities.  Taste  using  cryogenic  fuels  vlll  he  conducted  In  the  SXL 
Isolated  test  facility. 
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1*8  OLIDZP  'B-52  cg^ATIBILITT  TEST  RKOUDOMOfl^  The  requirement  of 

till  tost  la  to  physically  connect  &n  air  launcn  giiaer, including  a  fomrd 
transition  section,  to  a  pylon  under  th#  right  wing  of  a  B-52  carrier  aircraft 
and  to  check  functional  compatibility  of  subsystems  connected  between  the 
glider  end  B-52  by  aeons  of  a  pylon  unbilled. 

1.8.1  Teat  Objectives  The  objectives  of  this  test  arei 

1.  To  derm  strata  aatiofactory  physical  connection  of  the  glider, 
including  a  forward  transition  section,  to  tha  B-52  aircraft. 

2.  To  verify  functional  compatibility  of  all  subsystena  inter* 
acting  between  the  glider  and  B-52,  end  the  identification 
and  solution  of  electro- interference  problem. 

3.  To  daeonstrete  the  capability  of  the  glider  to  withstand  the 
acoustic  and  vibration  esvlroomant  created  when  the  B-52 
engines  are  operated  at  military  power. 

k.  To  deocnstrete  Integrity  of  the  AW  exhaust  ayotee  with  the  >-32. 

3.  To  verify  tbs  functional  compatibility  of  the  >-32  glider 
monitoring  mb  systems. 

1.8.2  Test  Configuration  A  complete  air  quality  glider  amd 

forward  transition  section  with  an  inert  mass  simulated  acceleration  rochet 
motor  shall  be  suspended  from  the  >-32  carrier  aircraft  by  means  of  e  pylon 
located  under  the  right  wing  between  the  fuselage  and  #3  engine. 

The  B-52  shall  be  equipped  with  lnterfaclx*  subsystems  required  for  glider 
function  indication,  emergency  control  signals,  power  transfer  and  glider/B-52/ 
ground  com  ml  cations.  Observation  equipment  and  recording  cameras  shall  be 
installed  in  tha  B-32.  I 

The  following  la  a  list  of  AOI  required  for  the  glider/B-32  compatibility  test 
program. 


1.  Oocraml  cations  and  Tracking  C/0  Set 

2.  Control  Station 

3*  electrical  haver  Supply 

4.  hydraulic  haver  Supply 

3.  Junction  Cabinets  and  Intereoaneetors 
6.  squib  Monitor  and  Simulator 

7*  Antenna  Couplers  and  ties*  Quids* 

8.  leakage  Detector  Set 


1.  B-32  Tow  Bar 

2.  Vahids,  Towing 

3.  Transition  Section  Truck 


CIVISEO 


VOL 

no  D2-75&I 

sre  1.8 

PAGE  2 

J)  47M  2000 


* 


1.8.2  (Oontlnued) 

OHE  (Continued) 

k.  Glider  Truck 

5.  Glluor  Protective  Oonrer 

6.  Transition  Protective  Oonrar 

on 

l.  Mobile  Ground  fewer  (Electrical)  for  3-52 

2.  Air  Conditioner  -  Trailer  Mounted 

3.  Gilder  Maintenance  Stand 

k.  Work  Stands 

5.  Mac.  Xnb  Tut  Equip.  (VTVM's,  Oecilloecopee ,  Standard  lab  ftpujaaot) 

6.  Portable  B-52  Air  Power  Cart 

Special  Bgulppsnt 

l.  Sound  do  tact  Ion  and  reoordlng  equlpaant 

1.8.3  Test  Perditions  Prior  to  tbo  oonduct  of  gllder/B-52  —fetl>lllty 
tasting  tbo  3-55  shall  uncergo  a  preliminary  choc  bout  of  its  special  ooneolo 

and  power  transfer  eubaystea.  A  ground  electrical  power  source  will  be  required 
for  thla  checkout. 

One  ccppctlhlllty  test  prograa  consists  of  1 

1.  Functional  checkout  of  tbo  folleslns  glider/ B-52  interface  system 

(Older  electrical  voltage 
Interphone  aysten 

Oontrel  system  l 

B-52  electrical  generetlon  oontrol  equlpasnt 
B-52  release  function  controls  and  Indicators 
fewer  transfer  fron  B-52  to  gilder 

2.  Check  of  physical  compatibility  of  OUder/B-52 
Pales  glider  Into  position  with  dolly. 

With  glider  still  In  position  on  dolly  and  physically  aster  to  B-52 
operate  release  aeehanlsa  fron  release  station. 

f 

3.  verify  glider  esrodyncaie  oontrel  surface  clearance  with  3-52  and  ground. 
k.  Check  of  pilot  aaoeeelblllty. 

5*  Oonduct  electro- interference  teste,  (gee  Section  1.1k) 
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1.8.3 


1.8.% 


(Continued) 


6.  Conduct  B-5 2  engine  run-up  tests  to  demonstrate  the  gilder  end  glider 
subsystems  cap&bilillty  to  vlthstend  the  Acoustic  and  rlbrstlon  envir* 
onaent.  A  functional  test  of  glider  subsystems ,  following  the  engine 
run-up,  vlli  determine  any  performance  degredatlom. 

7.  Conduct  an  AIU  exhaust  integrity  test.  7be  glider  APU's  vlll  be 
operated  to  verify  AFU  exhaust  integrity  with  the  B -52  vlag  an A 
pylon  stack. 


Voltage  and  raelstanoe  measurapants  of  rmleaaa 
Main  A.C.  bus  voltage  (each  phase) 

Main  A.C.  bus  frequency 

Current  into  main  A.C.  bus  (each  phase) 

Control 

Acoustic  and  vibration  ■aaaiiraaents 
ELectro- Interference  readings 


1.8.$  A 
flcant  probleci 
final  report  ah 


rt  Acquirements  prograaa  against  test  schedules  so 
all  be  reported  by  the  test  conductor  la  status  rep 
bs  prepared  and  s  emitted  vlthla  ons  month  of  test 
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Section  1.9 _ _ _ _ 

The  following  Section  la  being  nalntalacd  by  the  Propulsion 
end  Ordnance  Group  of  the  Glider  and  Transition  Design  Section. 
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i>9  quip  rgrmcrofl  sct  tct  KB&umgggrra  a  test  to  deaonstrste 

tho  aAequacy  of  tne  ceatructor  mi  to  cornaietcly  saver  the  torpfrt  structural 
t*sbor*  upon  initiation  and  thus  destroy  tho  glid or'*  capability  for  stable 
flight,  la  romiirod  by  the  Atlantio  KUaULe  ican-e  (A>«).  Tho  rnulrawnt  U 
contains!  in  AF12C  Hasulotico  80- 7 1  Airborne  Flight  Ttrcixurtlon  Oyat&ra  (Rosffb 
Safety),  da  tod  2o  April  19o0.  Tho  approval  and  raloaoo  of  Uo  Dyne-Goar  glidoar 
for  flight  ( unstirred  ground  launch)  by  tho  Banco  gafarty  Of  floor  at  AJQ  io 
tingent  upon  tho  oucooaaful  results  of  thia  toot. 


1.9.1  Tom  OblactlTQ  Tho  objective  of  thia  tort  ia  to - 

tho  capability  of  tno  ceatructor  aot  to  oocplotoly  aoror  tho  fol loving  lietod 
ving  structural  aocbere  at  tho  locations  ehcnm.  Coeploto  severance  of  tho 
nocbors  by  tho  destructor  sot  shall  oorpriao  satisfactory  porfc 

Aft  Torque  Box 


Upper  Chord 
lover  Chord 

Upper  Chort 
lover  Chort 


Front  Spar 
front  Spar 


L.B.L  25*0  and  J7»* 
L.B.L  *S 0  and  33*0 
L.B.L  25-0  and  33.0 
L.B.L23.5  a&d  36.75 
L.B.L  25.5  and  36.75 
L.B.L  26.5  and  36.75 


1. 

2. 

3- 

A. 

5. 

6. 

l.9.f  Tart  Configuration  A  fully  qualified  doatructor  aot  ahall  bo 

utilised  so  vail  as  portions  of  the  L.X.  glider  ving  and  fuselage,  to*  oa^ooim 
cnargea,  oafa/ano  dories  and  llnaar  explosives  ahall  ba  eocrtod  1®  their  corns 
flight  positions.  m  prinary  and  oacondary  structure,  vatervell,  lnwl»tioi| 
tubing  ,P*tc. ,  ehich  nay  inpede  tho  orploairaJQ’ta  ” 

ahall  bo  lnotallod  and  ahall  bo  of  tho  sane  configuration  and  oatorial  as  the 
flight  hardvars.  Other  toot  equipment  snd  apparatus  required  ahall  ladodot 


teat  alto 

Baaotely  operated  high  speed 
Block  house  or  other  protective  barrier 
Associated  vlrlng  and  instrumentation 

1.9.3  Test  Conditions  The  tost  article  shall  bo  supported  so  that  the 

support  structure  v33S  not  interfere  vith  or  confine  tho  cutting  effect  of  tho 
destroct  charroa.  Tho  tost  arUdo  shall  bo  dostructod  in  a  renote  location^ 
with  the  signal  initiated  fron  tho  blocbhonoo  or  other  protective  barrier, 
special  heating,  cooling  or  pleasure  devises  shall  Bo  need*  Blgh  speed  ea 
shall  record  the  test. 


l.o.k  pate  BsculroBcnta  Visual  obsecration  of  the  toot,  ▼da***! _ _ 

tion  of  Both  the  tettea  pert  (a) and  the  elov  notion  file,  By  the  tango  Safety 
Officer,  shall  establish  the  adequacy  of  the  destructors. 

1.9.5  assort  Rsculmanta  progress  against  toot  achednlea  and  slgnifi- 

cant  problem  shall  be  reported  'Ey  the  teat  conductor  in  status  ceports.  A 
final  report  r**"  be  prepared  and  subaltted  vithln  one  nonth  of  test  cocploticn. 
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1.11  PILOT  SPIT  ISTTORATIC*  TEST  RD30IREMEHT3 

The  pilot's  prcceuro  cult  is  s  government  furnished  iter  for  the  Dyne-Soar 

Program.  Bowover,  the  ieportance  of  the  pilot's  role  In  the  mission  and  tbs 

integration  with  other  glider  subsystems  requires  that  coapstibllity  be 

deroastrated. 

1.11.1  Test  Objectives.  To  verify  that  the  pilot  environment  la  the 
Full  Pressure  Suit  Body  Kcstraint  System  Is  compatible  with  buaan  requir saints 
for  the  performance  of  his  Dyne-Soar  flight  tasks.  Tests  will  he  conducted  in 
tvo  phases,  the  first  early  In  the  suit  development  pro  gran  to  confirm  com- 
pntioility  In  the  design  approach.  The  second  phase  will  be  conducted  utilising 
a  prototype  Lyna-Soai  suit. 

Data  free  the  following  developmental  and  Integration  teats  will  be  utilised 
in  conjunction  with  this  test  program  to  verify  the  overall  enriroaaental 
compatibility! 

Engineering  Developmental  Hoc  leu  p  (Crew  Station  and  ejection 
seat  special  and  fit  considerations) 

Sldt  Arm  Controller  Development  (Flight  control  capability) 

Pilot  Station  Centrifuge  Tests  (Effects  of  acceleration  forces) 
Ejection  System  Sled  Tests  (Ejection  capability) 

1.11.2  Teat  Configurations. 

Pilot  subject  dressed  in  a  pressure  suit* 

Pressure  chanber  with  simple  crew  station  sisulation  capable  of  simulating 
no  real  and  eaergeacy  crew  station  pressure  sad  crew  station  amblout  tespermtare. 

Pilot  atmosphere  control  simulating  normal  and  emergency  flow  rates  and 
tesperature. 

Beat  radiation  source  to  simulate  hot  window  of foots. 

I 

1.11.3  Test  Conditions.  With  the  pilot  subject  dressed  in  the  pressure 
suit  in  the  pressure  chancer,  observe  pilot  comfort  and  ability  to  perform  simu¬ 
lated  pilot  tasks.  Repeat  with  normal  sad  emergency  environment  and  with  hot 
window  simulation. 

1.11.4  Data  Requirsasata.  Pilot  tsspsraturs  and  perspiration  rates 
under  each  condition.  Pilot  consents. 

1.11.3  Report  Requirements.  A  test  report  will  be  prepared  by  the 

testing  organization  for  each  phase  of  testing  outlining  test  conditionnt 
procedure  end  qualitative  and  quantitative  results.  Thsse  reports  will  be 
submitted  to  the  design  group  within  tvo  weeks  of  the  completion  of  each 
test  phase. 
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The  folLcvlng  section  is  Ming  BslatAlned  by  ths  syst«M 
Engineering  Group  of  the  Test  Beta  Systeas  Unit,  D.8. 
Test  Engineering  Section. 


PREPARED  BY 


SUPERVISED  BY 


r^Zh^K 


-  ihi/z. 


APPROVED  BY 


APPROVAL 


'V  -l  -i’A 


/SB. 


*  /  -  •ilicfc  i. 


DEVELOP? 2TTT  TEST 


IDATE) 


CONTRACT  NO. 


CHARGE  NUMBER 


1.12 


no.  K-7& 

PAGE  1  Of  3 


1.12 


TEST  CTTTRUMglfrATIOH  SUBSYSTEM  DfTORATIOT  TB3T 


The  requirement ■  or  Uui  ueet  are  the  integration  of  tka  Test  Inatrunentatlon 
Subsystem.  The  teat  ah  all  be  used  to  verify  the  ecopetlbillty  of  tha  conversion 
equlpoeat,  signal  conditioners,  Taat  Inatrunantation  Cha clout  fiat,  and  tha 
aloctrlcal  aqul  valent  wiring  harnesses  and  transducers..-  along  vlth  tha  airborno 
trananlttar.  This  taat  vlU  ba  parfonaad  In  tha  Data  System  Laboratory  vlth 
prototype  conraraloa  equlpcant . 

1.12.1  Taat  Objectives  Tha  objactlvaa  of  thla  taat  arat 

1.  Verify  functional  ooopetibility  of  all  ooaiponento  of  tha  subsystem 
Including  tha  Taat  Inatrunentatlon  Checkout  fiat. 

2.  Verify  tha  ays  tea  taat  procedurts  and  equlpnant. 

3.  Determine  tha  chaises,  If  required,  to  the  production  equipment  and 
taat  procadnraa  to  neat  tha  data  ayataa  accuracy  raquixemanta. 

k.  Datarelna  tha  eocpatibility  of  the  Taat  Zna tnnaantation  8ub ayataa 
vlth  tha  Airborne  Trananlttar. 

5.  Provide  tha  training  of  the  operational  personnel  In  tha  operation 
of  the  equipment. 

1.12.2  Teat  Configuration  Tha  airborne  portion  of  tha  Taat  Inatraaenta- 
tlon  tabayaten  and  the  Airborne  Trananlttar  will  ba  net  up  on  a  bench  In  tha 
Data  Bysten  Laboratory.  Tha  glider  lntarfaoaa  vlU  ba  electrically  aiaulatad 
to  determine  the  gilder  affect  a.  Tha  following  la  n  Hat  of  equlpnant  required 
to  support  those  testa: 

l.  Taat  conaola  (includes  power  auppllaa.  Jacks,  etc.) 

2.  Transducer  aloulatlon  conaola 

3.  Test  Inatrunentatlon  Checkout  Bat 

k.  Syatan  Integration  Laboratory  ground  station 

5.  Oommnlcatlona  and  Tracking  OCOI  aqulpnent  aa  specified  by  tha 
Ooanunicatlona  and  Tracking  Daaign  Croup. 

1.12.3  Taat  Conditions  Integration  of  tha  Test  Ihstrunantatlon  8ob- 
ayatan  shall  be  cacpriaad  of  four  test  phases :  an  airborne  conversion  and 
storage  equipment  test,  an  airborne  Taat  Instrumentation  Subaystan/T13  check¬ 
out  eat  compatibility  taat,  an  airborne  TIB  reference  test,  and  a  Tis/alrboma 
trananlttar  integration  taat. 

1. Ik. 3*1  Airborne  Conversion  and  Storage  Bqulpoent  Teat  -  Tha  accuracy 
of  the  airborne  oonveralon  and  storage  equipment  shall  be  determined.  A 
specific  configuration  of  voltages  shall  ba  applied  to  the  input  of  the  eoo* 
version  aqulpnent.  The  Rilse  Code  Modulated  (PCM)  output  shall  be  progressed 
and  evaluated  fra  oonputer  processed  data  and  tha  yrequancy  Modulated  (PM) 
data  shall  ba  reoorded  on  oscHlographa  for  evaluation. 
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1.12.3.2  Airborne  TIB  and  TIS  Checkout  Set  Conpotibility  Teat  -  The  airborne 
j  Tost  Instrumentation  Subsystem  shall  be  sated  with  tns  TIB  checkout  set.  A 

sufficient  number  of  sir.iU.sted  conditions  and  rodeo  will  be  evaluated  to  verify 
j  compatible  operation. 

1.12.3.3  Airborne  To3t  instrumentation  Suosyoten  Roferonce  Tests  >  Airborne 
Teat  mat  rumen  tat  ion  Subsystem  reference  tests  shall  be  conducted  to  establish 
an  end-to-end  subsystem  accuracy  evaluation  of  tie  entire  airborne  subsystem. 
The  subsystem  shall  be  tested  in  tre  configuration  of  the  first  ground  launch 
vehicle  and  shall  establis;:  a  reference  for  future  evaluation  with  tests  per¬ 
formed  in  the  Systems  integration  laboratory  end  at  the  AFFTC  and  the  AFMTC. 

1.12.3.4  Test  Instrumentation  Subsysten/Cornuxiication-Trackixvs  SubayfcOea 
Integration  Test  -  Prototype  poda Is  of  the  airborne  communication  and  tracking 
equipment  shall  be  integrated  with  the  Test  Instrumentation  Subsystem.  The 
test  shall  check  the  sub-carrier  output  volisa.~o  fror  zero  input  voltage  through 
bendedge  end  shall  verify  the  compatibility  ol'  the  composite  PCM  end  PM  signal 
with  the  Input  requirements  of  the  airborne  transmitter. 

1.12.4  Data  Requirenenta 

1)  Computer  processed  PCM  data 

2)  Oscillograph  records  of  FM  data 

3)  Operational  time 

I 

1.12.$  Baport  Requirements  Report  requireuents  will  be  Included  when 
available. 
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GOMMarxcmoRs  &  trackuio  subsystem  (cts)  rrnro rat  ion  test  reo;jirb>2Bts 


Tnese  tosts  °  r  1 1  verily  tne  cau-pat  ability  oi’  t:;c  airborne  ca:— umcctaou  ana 
tracklne  equipment  ono  vlth  another,  vith  the  Boeing  developed  antenna  and 
feodlinea,  vith  the  CTS  GC02  prototype,  and  vith  the  Tort  Instrumentation  Sub¬ 
system  (See  Section  1.12).  Test  requirements  vill  be  Inserted  at  a  later  date 
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1.1k  CLIFT  EIZgTROnrrERPSRgTCE  (E-l)  COKTATIBILITY  TEST  REOUIRBgffrS 

This  section  convnlris  t7!c  tcc.’jaicul  rc  qua  re--.cn  l  a  ior  eiectro-lnvir..erence  -m) 
tooting  to  be  conducted  on  the  first  tvo  flight  configuration  cllrcrs  in  the 
S.  stems  Integration  laboratory.  Those  are  en-ineorin?  teste  end  vill  bo  con¬ 
ducted  in  conjunction  with  the  Glider  Subsyotcn  Integration  teote  (bee  section 
1-7). 

1.14.1  Test  Objective  To  determine  that  no  detrinental  electrical  or 
electronic  interference  occurs  during  glider  subsystems  operation. 

1.14.2  Test  Configuration  A  complete  glider,  forward  transition  section, 
a  sot  of  ground  checkout  operational  equipment  (GCQE),  and  niscellaneous  labora¬ 
tory  equipment  shall  be  required,  The  glider  shall  be  fully  assembled  vith  all 
equipaent  installed  and  operational  vith  the  exception  of  explosive  items  vhich 
vill  be  simulated  vith  inert  units.  Fever,  air,  external  signals,  etc.,  shall 
be  supplied  as  required  to  operate  the  glider  subsystems.  All  covers  end  panels 
shall  be  In  place.  Too  complete  glider  along  vith  all  GCQK  required  for  glider 
checkout  vill  be  assembled  in  the  SIL. 

1.14.3  Teat  Conditions  Glider  systems  In  conjunction  vith  the  GCQE  shall 
be  operated  to  simulate  a  countdown,  launch  and  various  possible  sequences  end 
combinations  anticipated  for  in  flight  operations  to  determine  that  no  detri¬ 
mental  electrical  or  electronic  interference  occurs.  IIL-E-605I  C  (ref.  3) 
shall  be  used  as  a  guide  in  performing  these  tests.  All  electrical  and  electronic 
equipaent  in  the  glider  vill  have  previously  been  subjected  to  tests  and  satis¬ 
factorily  met  the  requirements  of  KIL-I-2ooOO  (ref.  4  ). 

Ambient  interference  levels  in  the  test  area  should  not  be  Dora  then  4  db  above 
the  internal  noise  level  of  the  most  sensitive  equipment  Involved. 

1.14.4  Data  Requirements  To  be  determined  by  the  Electro- interference 
Group  of  the  Communications  and  Transducers  Unit. 

1.14.5  Report  Requirements  Progress  against  test  schedules  and  significant 
problems  shall  be  reported  by  t  a  t«3t  conductor  in  status  reports.  A  final 
report  shall  be  prepared  and  submitted  within  one  month  of  test  completion. 
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II.  AIR  VXHICL*  -  ODKHAi. 

The  following  sections  encompass  the  requirements 

ccocmrud  vith  the  physical  end  functional  nating  of  the  glider  to  the  booster 
prior  to  the  ground  launch  program^  end  the  requirements  for  support  of  the 
air  vehicle  dynamic  test. 
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2.1  0Trm^/vQ0BTER  COMPATIBILITY  TEST  RKjUlK&dOT’S  Tbe  requirement 
of  this  test  la  to  dim  ana  physically  connect  for  the  1‘iret  time  the  glider, 
glider /boooter  transition  section  and  tbe  booster  end  to  verify  the  compatibility 
of  specified  systems  connected  acroaa  the  glldcr/booster  interface. 

2.1.1  Teat  Objectives  Tbe  objectives  of  this  test  are  to  demonstrate 

the  satisfactory  connection  end  align'ent  of  the  glider  /booster  inter** 

faco  end  to  verify  the  functional  compatibility  of  subsystem  connected  across 
this  Interface. 

2.1.2  Test  Configuration  Tvo  (2)  categories  of  test  sere  required: 

1)  physical  compatibility;  and  2)  functional  compatibility.  The  physical  coo* 
petibility  testing  requires  a  structurtlly  complete  glider,  glider/booster 
transition,  end  booster  for  physical  mating  end  alignment  of  tbe  vehicle,  lie 
functional  compatibility  test  requires  the  complete  structural  air  vehicle  and 
all  subsystems  Installed  that  have  an  Interface  function.  All  glider  /booster 
interface  connections  shall  be  complete  and  all  interfacing  subsystems  shall 
conform  to  the  flight  configuration.  All  explosive  items  shall  be  tlailated 
vith  inert  units. 

The  ACE  item  required  for  this  test  shall  be  the  equipment  required  for  handling 
of  the  glider  and  booster  and  the  equipment  required  for  operation  and  checkout 
of  the  subsystems  Involved  In  this  test. 

2.1.3  Test  Conditions  The  Physical  Compatibility  Test  shall  consist  of: 

l 

1.  Observing  the  handling  and  assembling  processes  to  evaluate  the  ability  of 
the  hwnrniTig  equipment  to  assist  In  Joining  the  sections  together  vith 
respect  to  ease  of  assembly,  damage  prevention,  and  safety. 

2.  Observing  the  aligning  and  assembling  processes  to  check  out  methods  of 
alignment  end  assembly  to  determine  that  the  vehicle  is  properly 
assembled  end  aligned  vben  the  process  la  completed. 

3.  Checking  *ti  electrical  connections  across  the  GDLider/Booster  Interface  for 
continuity  and  proper  routing  through  connectors. 

4.  Evaluating  the  accessibility  In  the  Glider/Booster  Interface  area  from  an 
alignment  and  assembly  standpoint. 

The  functional  compatibility  test  conditions  have  not  been  determined.  Primary 
concern  vUl  be  verification  of  guidance  end  control  interfacing  functions, 
pilot  display  Interfacing  functions,  malfunction  detection  system  functions, 
and  flight  termination  interfacing  functions. 

i 

2,l.lt  Data  Requirements  Data  requirements  will  be  Inserted  when 

available. 

t 

I  2.1.5  Rgcort  Requirements  Progress  against  test  schedules  and  signi¬ 

ficant  proM-ng  snSS  tSercportctTby  the  test  conductor  In  status  reports.  A 
final  report  be  prepared  and  subnitted  within  one  month  of  test  completion. 
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2  2  AIR  VEHICLE  FYKAHIC  TEST  REOUTRESTTIS 

Ppo-tc.-  redirection  stbco^uent  to  the  ii-20-M  revision  of  this  docunent  requires 
e"  rocppraiscl  of  Air  Vehicle  tynanic  testing.  Ko  firm  requirements  exist  at 
this  vritlng. 


